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1.0 INTRODUCTION 

In accordance with the U.S. Environmental Protection Agency (EPA) Administrative Order on 

Consent with Corrective Action Plan (CAP) dated February 27, 1991, as amended on June 12, 

2012 (Amendment No. 2) (EPA Docket No. Vl-001(h)-90-H; EPA J.D. No. TXT490011293), 

Formosa Plastics Corporation, Texas (FPC-TX) has undertaken measures to characterize and 

remediate soil and groundwater affected by volatile organic compounds (VOCs) at the Point 

Comfort facility. 

As documented in the Final Risk Management Plan (RMP) (Tetra Tech, 2010), impacted soil 

and groundwater associated with Solid Waste Management Units (SWMUs) have been 

segregated into two distinct Areas of Concern (AOC) at the FPC-TX facility: AOC 1 -the former 

Waste Water Treatment Plant (WWTP) area located in the eastern portion of the pre-1990 area; 

and AOC 2 - the Vinyl Chloride Monomer (VCM) Process area located in the central portion of 

the pre-1990 area. Amendment No. 2 to the 3008(h) Administrative Order includes 

requirements for additional characterization of the two pre-1990 area AOCs. The Final AOC 

Characterization Work Plan (Tetra Tech, 2012) was submitted to EPA on May 4, 2012 and 

approved by EPA on June 12, 2012. The work plan was implemented and the AOC 

Characterization Report (PBW, 2012) was submitted to EPA on November 9, 2012. 

Corrective Action Objectives (CAOs) were presented in EPA's Performance Based Remedy 

Decision document (EPA, 2009), finalized in the Response to Comments/Final Decision 

Document (EPA, 201 0) and discussed in detail in the RMP and the Final AOC Characterization 

Work Plan. The Final AOC Characterization Work Plan developed Data Quality Objectives 

(DQOs) (EPA, 2000) for the FPC-TX site to support the Corrective Action Objectives. Based on 

the data provided in the AOC Characterization Report, and review of additional quarterly 

monitoring data collected in 2012, it was determined that additional characterization of the two 

media-based AOCs was required to meet the data quality objectives developed in the Final 

AOC Characterization Work Plan. Specifically, additional characterization of the extent of 

impacted groundwater was required to support Corrective Action Objective (CAO) 1 and the 

groundwater portion of CAO 2. 

( A Supplemental AOC Characterization Work Plan (the "Supplemental Work Plan") (Tetra Tech, 

2013) was prepared that described further characterization activities for both AOCs. The 

Tetra Tech August 30, 2013 
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Supplemental Work Plan was designed as an addendum to the Final AOC Characterization 

Work Plan and as such relies to a large extent on the Final AOC Characterization Work Plan as 

well as the AOC Characterization Report. EPA provided comments on the Supplemental Work 

Plan via e-mail dated January 30, 2013. In addition to the new wells planned in support of CAO 

1 and 2, EPA required additional monitoring wells located in the vicinity of existing monitoring 

wells P-9 and P-38. These additional wells are not required based on the DQOs previously 

developed; however, additional characterization of the impacted groundwater present at P-9 

and P-38 is required to satisfy the requirements of the Affected Property Assessment under the 

Texas Risk Reduction Program (TRRP). 

Following EPA review of a draft and incorporation of EPA's comments, the Supplemental Work 

Plan was submitted to EPA on February 28, 2013 and approved by EPA on via letter dated 

March 28, 2013. The investigation was conducted in June 2013 in accordance with the 

Supplemental AOC Characterization Work Plan. This report presents the findings of the 

Supplemental AOC Characterization at the FPC-TX facility. 

Tetra Tech August 30, 2013 2 
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r 2.0 INVESTIGATION ACTIVITIES 

Investigation activities were conducted per the approved Supplemental Work Plan and are 

described in detail in the Supplemental Work Plan. The following activities were conducted 

during the investigation. 

• Installation of seventeen monitoring wells. 

• Collection and analysis of groundwater samples from the new monitoring wells. 

All groundwater samples collected during the investigation were analyzed for VOCs via EPA 

Method SW 8260. 

Each activity is described in greater detail in the following sections. All activities were conducted 

in accordance with the Supplemental Work Plan, except where noted. Boring logs and well 

construction diagrams are included in Appendix A to this report. Survey data for the new wells 

are included in Appendix B. Groundwater sampling field notes are in Appendix C. The 

laboratory analytical report (ALS Environmental) is provided in Appendix D. The Data Usability 

report is in Appendix E. 

2.1 Monitoring Well Installation 

The new monitoring wells were installed using a sonic drilling rig. Monitoring well construction 

adhered to federal, state and local regulations. With the exception of monitoring well B-1, 

monitoring wells were constructed of 2-inch diameter, flush-joint threaded stainless steel pipe. 

Monitoring well B-1 may be converted to a recovery well; thus, it was constructed of 6-inch 

diameter, flush-joint threaded stainless steel pipe. 

For the Zone A wells, first, the sonic rig was located at the surveyed and permitted boring 

location. Each boring location was checked with a probe rod to four feet bgs in order to locate 

any underground obstructions or buried piping. Once the location was cleared, a ten-foot long 

by four-inch diameter core barrel was driven into the ground. This initial run reached a depth of 

seven feet, as the drilling rig working platform was approximately three feet above ground. This 

( core barrel was removed, and the zero to seven foot sample was extruded from the core barrel. 

Tetra Tech August 30, 2013 3 
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The override six-inch casing was then driven to the seven foot depth, and the four-inch core 

barrel was advanced five to ten feet. The core barrel was then retrieved, and the soil core was 

extruded from the barrel. This process was then repeated one additional time until Zone A was 

properly identified, at which time the well was set in place. Once the two-inch stainless steel 

well was constructed, the filter pack placed, and the bentonite chip seal poured, the six-inch 

override casing was pulled from the borehole. The bentonite seal was hydrated using potable 

water from the Site. 

When drilling boreholes through more than one groundwater bearing unit (i.e. the Zone B and 

Zone C wells), necessary measures were taken to prevent cross-connection and the potential 

for cross-contamination between groundwater bearing units. For the Zone B and Zone C wells, 

the sonic rig was again positioned at the surveyed and permitted boring location, and the 

location was again probed for underground obstructions. The initial casing run diameter 

depended on whether the well would ultimately be a Zone B and Zone C well. For the Zone B 

wells, the initial override casing was a seven-inch. For the Zone C wells, the initial override 

casing was an eight-inch. In each case, as the four-inch core barrel sampled the soils, the 

larger casing would override the core barrel, to the sampled depth, and then the core barrel was 

removed from the borehole and the sample was extruded. The outer, larger casing at the 

surface would serve to case off the upper A zone, at which time a smaller diameter casing 

would be advanced into Zone B. If the boring was to become a Zone C well, a third casing 

would then be advanced after Zone B had been cased off. This creates a telescoping casing 

downward and effectively serves to eliminate cross-contamination between the groundwater 

bearing units. At monitoring well B-1, the process was identical to the above description, 

however, the casing diameters were larger, to accommodate the six-inch diameter stainless 

steel well screen and riser. Casings at B-1 were a 12-inch, then a ten-inch and then an eight

inch. B-1 was ultimately set in the eight-inch casing. 

Once the total depth was determined, the B and C zone wells (with the exception of B-1) were 

also constructed of two-inch flush-joint stainless steel screen and riser. Occasionally, the 

borehole was overdrilled, and bentonite chips were used to backfill the borehole to the desired 

bottom of screen depth. When the screen and riser were set, the filter pack was placed. The 

annular space around the screened interval was packed with 20/40 mesh washed silica sand to 

a depth of 2 to 3 feet above the top of the screened interval. A 2- to 5-foot-thick bentonite-pellet 

seal was poured above the sand filter pack to seal the borehole. The Zone B and Zone C wells 

Tetra Tec/J August 30, 2013 4 
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required grouting, to ensure the well's integrity. Above the bentonite seal, a cement-bentonite 

grout was placed to seal the annular space to within one to three feet below the ground surface. 

Grouting of the B and Zone G monitoring wells was conducted with a tremie pipe set at the base 

of the borehole and with the eight-inch or seven-inch surface casings still in the ground. The 

seven-inch and eight-inch casings were removed as necessary as the grout was pumped from 

the bottom of the boring to the surface. The grout was allowed to cure for a minimum of 24 

hours and then a surface installation was installed (concrete pad, protective steel casing, 

bollards). A locking, water-tight well plug was placed inside the top of the stainless steel well 

casing. Following completion, all new wells were developed using a submersible pump. 

The following bullets briefly summarize the location of and rationale for each of the new 

monitoring wells installed. Figure 1 includes the location of all of the existing monitoring and 

recovery wells and the new monitoring wells. 

• AOG 1 WWTP Area Groundwater 

o Zone A monitoring well P-68 is located to the east of P-18 and to the east ofTPZ-AOG1-

A4 to support GAO 1 and attempt to bound the extent of the plume to the east of P-18. 

o Zone B monitoring well B-1 is located in the vicinity of P-56/P-57/RS-6 to support GAO 1 

and GAO 2. This well essentially replaces temporary piezometer TPZ-AOG1-B1 with a 

permanent well. 

o Zone B monitoring well B-2 is located near monitoring well SWM-A 1 (P-58) to support 

GAO 1 and GAO 2 and is intended to adequately characterize the possible extent of the 

groundwater impacts previously identified at temporary piezometer TPZ-AOG1-B1. 

o Zone B monitoring well B-3 is located east of SWMU 7 and east of D-33/D-43 to support 

GAO 1 and to replace damaged existing well P-16. 

o Zone B monitoring well B-4 is located due east of P-56 in the former TxDOT picnic area 

(property recently acquired by FPG-TX) to support GAO 1 and 2 and is intended to 

adequately characterize the possible extent of the groundwater impacts previously 

identified at temporary piezometer TPZ-AOG1-B 1. 

o Zone G monitoring well D-45 is located in the vicinity of P-56/P-57/RS-6 to monitor for 

potential vertical contaminant migration to support GAO 1 and GAO 2 and is intended to 

provide vertical characterization of the groundwater impacts previously identified at 

temporary piezometer TPZ-AOC1-B1. 

Tetra Tech August 30, 2013 5 
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• 

o Zone C monitoring well D-46 is located to the west of SWMU 7 to monitor for potential 

vertical contaminant migration from Zone B wells D-33/D-43 and potential lateral 

migration from Zone C wells D-34/D-44 to support GAO 1. 

AOC 2 VCM Area Groundwater 

o Zone A monitoring wells P-61 and P-62 are located in the vicinity of SWM-A3 (P-60) to 

support GAO 1 and are intended to confirm that the COGs previously detected at P-60 

are limited in extent. 

o Zone A monitoring well P-66 is located to the west of P-50 to evaluate possible transport 

pathways from the VCM area plume toward the east in support of GAO 1. 

o Zone B monitoring well B-5 was planned lor the vicinity of P-50 in support of GAO 1 to 

confirm if a Zone B water bearing unit is present at this location: Zone B was not 

encountered when attempting to set this well, thus B-5 was not installed. 

o Zone B monitoring well B-6 is located on the former Brookings property in support of 

GAO 1 to confirm that Zone B impacts have not migrated onto the former Brookings 

property. 

o Zone B monitoring wells B-8 and B-7 are located to the in the vicinity of TPZ-AOC2-B1 

and TPZ-AOC2-B2, respectively, to support GAO 1 and 2. These permanent wells 

essentially replace the previously installed temporary piezometers. 

o Zone C monitoring well D-47 is located approximately 1500 feet southeast of the existing 

VCM area plume at the southeastern perimeter of the active facility in general support of 

GAO 1 as well as potentially providing vertical control lor the outlier well P-9. 

• Outlier Wells P-9 and P-38 

o Zone A monitoring well P-63 is located approximately 400 feet west (downgradient) of P-

38 to provide adequate characterization in accordance with TRAP. 

o Zone A monitoring wells P-64 and P-65 are located to the southwest of P-9 to provide 

additional characterization in accordance with TRAP. 

2.2 Groundwater Sampling 

Groundwater samples were collected via low flow sampling techniques using a peristaltic pump 

and dedicated polyethylene and silicone tubing. Water levels were measured at each new well 

prior to sampling and during well purging. Some Zone A wells were slow to recharge and 

Tetra Tech August 30, 2013 6 
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required additional development prior to sampling. The new wells were sampled June 27 and 

28, 2013. Table 1 summarizes the groundwater parameters monitored during well purging and 

sampling. Groundwater sampling records and field notes are in Appendix C. 

All samples were immediately placed into the appropriate containers supplied by the laboratory 

and immediately placed on ice in ice chests. Samples were kept on ice until shipment to the 

laboratory. Ice chests were packed with ice and sealed for shipment. Samples were maintained 

under standard chain-of-custody procedures from the time of collection until receipt by the 

laboratory. 

2.3 Well Survey 

New monitoring wells were surveyed on July 17, 2013 by Ganem & Kelly Surveying, Inc. Well 

survey information is located in Appendix B. 

2.4 Deviations from Work Plan 

The following deviations from the Work Plan were made during the course of the investigation: 

1) Due to the inability of the drilling rig and support box truck to set up exactly at the 

surveyed location for B-1, the boring location was offset 9 feet to the north and three 

feet to the west of the location described in the Supplemental AOC Work Plan. 

2) Due to the relocation of B-1, the boring location for D-45 offset 9 feet to the north of 

the location described in the Supplemental AOC Work Plan. 

3-) A well was not installed at location B-5 since Zone B was not observed in the 

subsurface during drilling and the hole was dry. 

4) Due to the presence of underground utilities, the location for well P-63 was relocated 

to the opposite side of the road. 

5) Due to the presence of underground utilities, the location for well B-4 was relocated 

to the opposite side of State Highway 35, in the former TxDOT picnic area. 

6) Due to heavy vegetation on the former Brookings property, the location for P-62 was 

relocated approximately 200' to the southwest. 

1 etra Tech August 30, 2013 7 
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3.0 INVESTIGATION RESULTS 

3.1 Geology and Hydrogeology 

Section 3.1 of the 2012 AOC Characterization Report provided a detailed description of the 

subsurface geology and stratigraphy at the facility as well as detailed descriptions of the Zone 

A, B and C water bearing units. The materials and conditions encountered during the 

Supplemental AOC Characterization investigation are consistent with the information provided 

in previous reports. Of specific note is the absence of Zone B in the vicinity of existing nested 

monitoring wells P-50/D-21/3D-3. When considered in conjunction with the lack of Zone B at 

previous boring location SMW-1 BX on the former Brookings Property, this further substantiates 

the discontinuous nature of Zone B. Updated cross-sections including the new monitoring wells 

will be prepared and included in the Revised Site-wide Risk Management Plan. 

During the initial well sampling event in June, water levels were measured at only the new 

monitoring wells. During the 3'd Quarter 2013 Interim Measures Groundwater Monitoring 

activities, water levels were measured at all wells located in the pre-1990 area on August 8 and 

9, 2013, including the new monitoring wells. Figures 2, 3, and 4 present potentiometric surface 

maps tor Zone A, B, and C groundwater units, respectively. 

3.2 Groundwater Analytical Results 

Groundwater samples were collected from 17 new monitoring wells. The analytical results tor 

groundwater samples are summarized on Table 2. For brevity, Table 2 only includes 

parameters detected above detection limit. The analytical results associated with the new 

monitoring wells tor Zone A, B, and Care presented on Figures 5, 6 arid 7, respectively. These 

figures only present the data tor chemicals of concern with concentrations greater that the Tier 1 

groundwater ingestion PCLs. These figures also show the PCLE zone from the 1 ' 1 Quarter 

2013 Interim Measures Groundwater Monitoring event. FPC-TX samples all the wells during 

the 1 ' 1 quarter of each year, thus this data set provides the most temporally cohesive picture of 

the groundwater impacts each year. 

Tetra Tech August 30, 2013 8 
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3.2.1 AOC 1 WWTP Area Groundwater 

Zone A monitoring well P-68: P-68 was installed approximately 250 It east of the location of 

TPZ-AOC1-A4, and 350 feet to the east of P-18. The groundwater sample collected at P-68 

contained TCE in excess of PCLs. The EDC concentration reported for the sample from P-68 

was equal to the PCL. No contaminants were detected in previously sampled piezometer TPZ

AOC1-A5, thus the groundwater plume in this area appears to be migrating directly to the east. 

The potentiometric surface at P-68 appears to indicate that it is slightly upgradient from P-18. 

Additional groundwater sampling points may be required in this area to adequately characterize 

the extent of impacted Zone A groundwater in this area. 

Zone B monitoring well B-1: B-1 was installed in the vicinity of P-56/P-57/RS-6 primarily to 

replace temporary piezometer TPZ-AOC1-B1, as well as provide a potential Zone B recovery 

well given the elevated concentrations previously reported at TPZ-AOC1-B1. Monitoring well B-

1 was located approximately 100 feet east of TPZ-AOC1-B1 in order to locate it relatively close 

to the existing groundwater recovery infrastructure at the P-56/P-57/RS-6 well grouping. The 

concentration of several COGs exceeded PCLs in the groundwater sample collected from 

( monitoring well B-1; however the concentration of all COGs are significantly less than those 

previously reported at TPZ-AOC1-B1. None of the reported concentrations exceeded 1% of the 

solubility limit. 

Zone B monitoring wells B-2, B-3, and B-4: Monitoring well B-2 was installed on the former 

Brookings property to the south-southeast of monitoring well B-1, near new monitoring well P-58 

(formerly SMW-A1), to evaluate the possible lateral extent of the impacted Zone B groundwater. 

Monitoring well B-3 was installed on the eastern side of the former sludge drying beds (SWMU 

7) to evaluate the potential lateral extent of impacted groundwater present at existing monitoring 

wells D-32/0-33, and to replace damaged monitoring well P-16. Monitoring well B-4 was 

installed in the former TxDOT picnic area (property recently acquired by FPC-TX) due east of 

the P-56/P-57/RS-6 well grouping to evaluate the possible lateral extent of the impacted Zone B 

groundwater. There were no VOC concentrations reported above the PCLs for the groundwater 

samples collected at B-2, B-3, and B-4. 

Zone C monitoring well D-45: D-45 was installed adjacent to new Zone B monitoring well B-1 to 

( monitor for potential vertical contaminant migration associated with TPZ-AOC1-B1. The 
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concentration of EDC exceeded the PCL in the groundwater sample collected from monitoring 

well D-45. All other VOC concentrations were reported as less than the detection limit, with the 

exception of chloroform which was reported at a concentration two orders-of-magnitude below 

the PCL. The presence of EDC in the sample from D-45 confirms that vertical migration has 

occurred from Zone B to Zone C in this area. The EDC concentration at D-45 was higher than 

the EDC concentration reported in the sample from monitoring well B-1. The potentiometric 

surface of Zone C is extremely flat; however, it does appear that monitoring well D-45 is 

generally downgradient of the Surge and Emergency Basins. 

Zone C monitoring well D-46: D-46 was installed to the east of existing wells D-34/D-44 to 

provide lateral control of this area and to monitor for potential vertical contaminant migration 

from Zone B wells D-33/D-43. This well was located in the general vicinity of existing Zone B 

wells D-33 and D-43. All VOC concentrations in the groundwater sample collected from 

monitoring well D-46 were reported as less than the detection limit with the exception of 

chloroform, which was reported at a concentration two orders-of-magnitude below the PCL. 

3.2.2 AOC 2 VCM Area Groundwater 

Zone A monitoring wells P-61 and P-62: P-61 and P-62 were installed on the former Brookings 

property to the east and south of P-60 (formerly SWM-A3) to attempt to characterize the 

potential lateral extent of impacted Zone A groundwater in this area. There were no VOC 

concentrations reported above the PCLs for the groundwater samples collected at monitoring 

wells P-61 and P-62. 

Zone A monitoring well P-66: P-66 was installed along the property boundary between P-50 and 

P-3 to further evaluate the extent of impacted Zone A groundwater in this area and evaluate 

possible transport pathways from the VCM area plume in support of GAO 1. EDC was detected 

in monitoring wells P-50 and P-51 during the 41
h quarter 2012 and the 181 and 2"d quarter 2013 

groundwater monitoring events, albeit at concentrations less than PCLs. All VOC 

concentrations in the groundwater sample collected from monitoring well P-66 were reported as 

less than the detection limit with the exception of chloroform, which was reported at a 

concentration approximately one order-of-magnitude below the PCL. 
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Zone B proposed monitoring well B-5: B-5 was intended to be installed in the vicinity of P-50 in 

support of CAO 1; however, Zone B was not found in the subsurface at the B-5 location, thus no 

well was installed, and no groundwater sample collected at this location. The absence of Zone 

B in this area confirms that existing monitoring well D-21 is a C Zone well. Cross-sections will 

be modified in the next update of the RMP to reflect the better understanding of the B and C 

Zone in this area. 

Zone B monitoring well B-6: B-6 was installed on the former Brookings property in support of 

CAO 1 and was intended to serve several purposes including: evaluating the potential extent of 

the Zone B discontinuity observed when previously attempting to install a Zone B well on the 

former Brookings property south of RS-4/RS-5 near monitoring P-60; providing an off-site Zone

S monitoring point approximately mid-way between the VCM and former WWTP groundwater 

areas; and obtaining valuable additional geological and potentiometric data from this location. 

Zone B was encountered at this location, thus the discontinuity observed at previous location 

SMW-B1X and proposed location B-5 does not extend to this area. There were no VOC 

concentrations reported above the PCLs for the groundwater sample collected at monitoring 

well B-6. EDC was reported at a concentration of 0.003 mg/1, slightly below the PCL of 0.005 

mg/1. The potentiometric surface for monitoring well B-6 appears to be generally downgradient 

of the facility. Future sampling of this well will confirm if contamination is present in Zone B on 

the former Brookings property. 

Zone B monitoring wells B-8 and B-7: Monitoring wells B-7 and B-8 were installed to the south 

of TPZ-AOC2-B1 and southeast of TPZ-AOC2-B2, respectively, to support CAO 1 and 2 and 

replace those temporary piezometers. COC concentrations in excess of PCLs were previously 

reported for the groundwater samples collected at both temporary piezometer locations. The 

new wells provide .key monitoring point locations as well as providing potentiometric surface 

data so that Zone B hydrogeologic characteristics will be better understood. 

The concentrations reported for the sample collected at monitoring well B-7 exceed the PCLs 

for several COGs, and are similar, but slightly less than those reported for the sample previously 

obtained at TPZ-AOC2-B2. Temporary well TPZ-AOC2-B2 was screened at a depth of 39 to 44 

feet below grade. Monitoring well B-7 was screened at a depth of 30 to 40 feet below grade. 

Monitoring well B-7 is located approximately 67 feet to the southeast of TPZ -AOC2-B2. Based 

( on the potentiometric surface, monitoring well B-7 appears to be downgradient of the VCM area. 

Tetra Tech August 30, 2013 11 
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Monitoring well B-8 is located approximately 128 feet south of TPZ-AOC2-B1. TPZ-AOC2-B1 

was screened at a depth of 37 to 42 feet. New monitoring well B-8 was screened at a depth of 

33 to 43 feet. The concentrations reported for the sample previously obtained at TPZ-AOC2-B1 

were very high with several COG concentrations approaching 1% of the solubility limit. There 

were no VOC concentrations reported above the PCLs for the groundwater sample collected at 

monitoring well B-8. It is possible that Zone B is not continuous between B-8 and TPZ-AOC2-

B1. The potentiometric surtace at B-8 indicates it is upgradient from both existing well P-12 and 

new monitoring well B-7. Based on the results reported for the sample from monitoring well B-8, 

the southern extent of the Zone B contaminant plume appears to be bounded. Further, 

monitoring well B-8 is located in the general vicinity of Zone A wells P-3 and RS-4/RS-5, and 

appears to indicate there is no vertical migration of contaminants from Zone A in this area. 

Zone C monitoring well D-47: D-47 was installed approximately 1350 feet southeast 

(downgradient) of existing recovery well RD-1 at the southeastern perimeter of the active facility 

in general support of GAO 1 as well as potentially providing vertical control for the outlier well P-

9. There were no VOC concentrations reported above the PCLs for the groundwater sample 

collected at monitoring well D-47. 

3.2.3 Outlier Wells P-9 and P-38 

Zone A monitoring well P-63: P-63 was installed downgradient of P-38 to provide additional 

characterization of this area in accordance with TRRP. There were no VOC concentrations 

reported above the detection limit for the groundwater sample collected at monitoring well P-63. 

Zone A monitoring wells P-64 and P-65: P-64 and P-65 were installed to the southwest of P-9 

to provide additional characterization of this area in accordance with TRRP as well as provide 

additional Zone A monitoring well located along the property boundary north of the Alcoa mud 

lakes. There were no VOC concentrations reported above the PCLs for the groundwater 

samples collected at monitoring wells P-63 and P-65. The potentiometric surtace at monitoring 

wells P-64 and P-65 are of interest (Figure 2). Previously the elevated potentiometric surtace at 

P-9 was interpreted to possibly be associated with mounding caused by the mud lakes. Based 

on the most recent data, neither P-65 {which is actually closer to the mud lakes) nor P-64 
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indicate elevated water levels. The high elevation at monitoring well P-9 may be a localized 

high area, or the high point associated with a natural groundwater divide. 

3.3 Data Usability 

A QA/QC data validation review was performed to evaluate the level of accuracy, precision, and 

completeness of the laboratory data. Table 3 presents VOC analytical results for field 

duplicates and VOC analytical results for trip blanks and field blanks are presented in Table 4. 

The Data Usability Summary (DUS) is provided in Appendix E. Results were evaluated based 

on TRRP criteria and all reported results were determined to be valid and usable for the 

purposes intended by this report. The reviewer qualified some results as potentially 

contaminated (U), and/or not accredited (X7). The qualifications affect samples collected at 

eight wells (P-62, P-63, P-65, P-66, P-68, B-4, B-8, and D-47) for acetone due to field blank 

contamination. Data qualifications are presented in Table 2 and included in the DUS in 

Appendix E. 

Tetra Tech August 30, 2013 13 
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1 4.0 SUMMARY AND CONCLUSIONS 
\ 

{ 
\ 

( 

The Zone A plume observed at well P-18 and TPZ-AOC1-A4 extends to the east at least as far 

as the location of new monitoring well P-68. No contaminants were detected in previously 

sampled piezometer TPZ-AOC1 -AS located to the south of P-68, thus the groundwater plume in 

this area appears to be migrating directly to the east. Additional monitoring points may be 

required to adequately characterize Zone A in this area. 

Concentrations of EDC and other COGs in Zone B monitoring well B-1 exceeded PCLs, but 

were lower than anticipated given the elevated concentrations previously reported in TPZ

AOC1 -B1, located nearby. This, coupled with the presence of EDC above the PCL in the 

groundwater sample collected at Zone C well D-45, may indicate that Zone B in this area is 

more likely to represent a vertical conduit between Zone A and Zone C as opposed to extensive 

lateral migration in Zone B. 

There were no VOC concentrations reported above the detection 

samples collected at monitoring wells B-2, B-3, B-4, and B-6. 

limit for the groundwater 

The impacted Zone B 

groundwater identified at TPZ-AOC1-B1 and new monitoring well B-1 appears to be adequately 

characterized. However, it was noted that the concentration of EDC reported for the sample 

collected at monitoring well B-6 on the former Brookings Property was only slightly below the 

PCL. Future sampling of the well should be closely reviewed. 

The concentration of EDC exceeded the PCL in the groundwater sample collected from Zone C 

monitoring well D-45. Additional monitoring points may be required to adequately characterize 

Zone C in this area. 

All VOC concentrations in the groundwater sample collected from monitoring well D-46 were 

reported as less than PCLs. Zone C appears to be adequately characterized in this area. 

All VOC concentrations in the groundwater samples collected from monitoring wells P-61 and P-

62 were reported as less than PCLs. The previously reported detections at monitoring well P-60 

appear to be limited and Zone A in this area is now adequately characterized. 

Tetra Tech August 30, 2013 14 
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VOC concentrations reported at monitoring well P-66 were less than PCLs. Based on this data, 

it appears that the Zone A impacted groundwater in the VCM area is not migrating laterally to 

the east and the potential source of the low level VOCs (less than PCLs) reported at monitoring 

well P-50 is not clear. 

Zone B monitoring well B-8 was installed approximately 130 feet south of temporary piezometer 

TPZ-AOC2-B1. All VOC concentrations in the groundwater samples collected from monitoring 

well B-8 were reported as less than PCLs, thus the lateral extent of the Zone B VCM plume 

appears to be adequately characterized in this area. 

VOC concentrations reported for the sample collected at new monitoring well B-7 exceeded 

PCLs and were similar to those previously reported for TPZ-AOC2-B-2. Zone B was not 

present at proposed location B-5 located to the east of B-7, or at previously drilled location 

SMW-B-1X located to the south of B-7. It is unclear if Zone B is continuous between monitoring 

wells B-8 and B-6 located to the southeast on the former Brookings Property. 

All VOC concentrations in the groundwater samples collected from Zone A monitoring wells P-

63, P-64, and P-65, and Zone C monitoring well D-47 were reported as less than PCLs. The 

lateral extent of the Zone A groundwater impacts identified at monitoring wells P-9 and P-38 

appear to be adequately characterized. Zone C does not appear to be impacted in the area 

southwest of the VCM area. 

4.1 Possible Additional Investigation 

As described above, additional investigation may be required to provide further characterization 

of the following areas: 

• Zone A to the east of monitoring well P-68 in the former WWTP Area. 

• Zone B to the southeast of monitoring well B-7 east of the VCM Area. 

• Zone C to the south and east of monitoring well D-45 in the former WWTP Area. 

Tetra Tech August 30, 2013 15 
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MONITORING WELL 
ID 

P-61 
P-62 
P-63 
P-64 
P-65 
P-66 
P-68 
B-1 
B-2 
B-3 
B-4 
B-6 
B-7 
B-8 

D-45 
D-46 
u-47 

TABLE 1 

GROUNDWATER FIELD PARAMETER DATA 
SUPPLEMENTAL AOC CHARACTERIZATION 

FORMOSA PLASTICS CORPORATION, TEXAS 

pH 
CONDUCTIVITY 

TURBIDITY (NTU) 
(mS/cm) 

6.98 3170 120.0 
6.86 1720 0.7 
6.75 753 112.0 
7.07 1980 26.8 
6.15 3630 69.0 
6.35 13800 119.0 
6.71 6950 50.5 
6.61 9060 3.1 
6.48 7880 75.6 
6.57 7610 20.7 
6.84 4800 54.9 
6.71 5520 42.1 
6.42 11000 19.7 
6.14 14400 26.5 
6.57 5690 38.3 
6.88 5350 9.7 
10.56 638 15.5 
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TEMPERATURE 
(oC) 

26.5 
25.4 
27.4 
26.9 
25.9 
29.0 
26.4 
30.2 
24.1 
25.9 
23.7 
26.0 
26.3 
24.4 
26.4 
24.6 
25.6 



TABLE2 

SUMMARY OF GROUNDWATER SAMPLE RESULTS 
SUPPLEMENTAL AOC CHARACTERIZATION 

FORMOSA PLASTICS CORPORATION, TEXAS 

,SCREENING, CRITERIA 
. . .. Monitoring WeiiiD j .. TRAP p'CL _GWmsi 1o/..'SO!Ubflity P,~_1 .... P-:63 P-64 P-65 

Volatile Organic Compounds (VOCs) 
1; ~-·~-~ T_~IC~_IO~_~tharte -_-
1, 1-0ichloroethane 
1-, 1-DICiiiorOetherfe 
~i~~-~-~c-~.i~~o~~~n_e · . 1 ,3-Dichlorobenzene 

lf/iC~~~rle~ 
Benzene 

Bromodichloromethane 
Carbon' ieti'aCiiro-ricie· 
Chlorobenzene 
bhl6'r~fcil'iii 

.. 
_?i~-1 ,2-Di~h ~~~oethene 
Dibromochloromethane - -- - -- --
Dichloromethane 
Tetrachiofoethene 
trans-1,2-Dichloroethene 

Tr-,_~h,_~r~-~~~t.:~:~-e - :- -_--: .:-
VinYf:chlorlde·,-- -- ·. •· 

.•... 

Notes. 
1) MCL ·EPA Maximum Contaminant Level (EPA) 
2} 1% of the aqueous solubility 
3) mg/L"" milligrams per liter 
4) Flags: 

MCL(mg/L) 

0.005 

15 

0.007 

0.005 

0.005 

-
0.005 

0.1 

0.07 

0.005 

0.005 

0.1 
0.005 

0.002 

U =analyzed but not detected above the listed method detection limit U* = Data qualified as non-detect due to blank contamination 

cm9/L) 

0.005 

15 

0.007 

0.005 

2.2 
66 

0.005 

0.033 

0.005 

0.1 

0.73 

0.07 

0.024 

0.005 

0.005 

0.1 

0.005 

0.002 

J"" analyte detected below quantitation limit but' above method detection llmit Bold value indicates a detection above the method detection limit Green shading indicates concentration exceeds TRRP PCL GW1ng value. 
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(mg/L) ~ m9ii.>;t Flag 

44.2 <0.00030 u 
55 <0.00030 u 
24 <0.00050 u 
87 <0.00030 u 
1.1 <0.00030 u 

6000 :·~o.oo~: 
. -u. 

17.7 _<0.:_~0~~~ u 
45 <0.00030 u 

8.05 <0.00030 u 
5.02 II·<~~~~?- u 
79 0.031 - ___ ,;c 

49.3 . <0~9~~-~ u 
52.5 <0.00040 u ·-· ·-· 154 <0.00050 u 

2 <0.00040 u 
63 <0.00030 u 
11 <0.00020 u 
28 -.,;o:ooo40 u 

tnSIL Flag m'91L Fliig' rrig/L "l'FJ8;f inS~ Fleig 

I 
<0.00030 u <0.00030 u <0.00030 u <0.00030 u 
<0.00030 u <0.00030 u <0.00030 u ·· <0.6oo30- u 
<0.00050 u <0.00050 u <0.00050 u <0.00050 u 

u a:ooosi ·-- ---- 1---<0.00030 <0.00030 u J <0.00030 u 
<0.00030 u <0.00030 u <0.00030 u o:::o.ooo3o u O.Of3 .. '0* 0.0084 --u;; . 

<0.0010 . ·u O.boa5 ·w --
~o.-66o26 <0.00020 u <0.00020 u <0.00020 u u · o:oo3-o <0.00030 u -:::0.00030 u . <0.00~6 u 

<0.00030 u <0.00030 u <0.00030 u <0.00030 u 
<0.00020 u <0.00020 u <0.00020 u 

. --r-
<0.00020 u - o:o21 - <0.00030 u -o:o19 - -o.ools ·- . r·-<0.00040 u <0.00040 u <0.00040 u .. <D.OO'f'O u o:ooo6i J <0.00040 u <0.00040 u <0.00040 u ·a:ooon &oo<j;o J <0.00050 u <0.00050 u u --
<6.ooQ40 

<0.00040 u <0.00040 u <0.00040 u u 
<0.00030 <0.00030 

... --r-<0.00030 u u u .. <0.00?;3? u .. <0.00020 u <0.00020 u <0.00020 u <0.000:20 u · <D:o·oo4o - u <o.6QO,f6 u · d:l :i:lo640 · - Li "<6.00~0--· u 

P-66 P~8 

mg!L Flag mg/L Flag I 

<0.00030 u 0.0013 
<0.00030 u • 0.032. 
<0.00050 u <0.00050 u 
<0.00030 u . 0.0050 
<0.00030 u <0.00030 u 

6.6'092 .. TJ,; . 6.00'94 --ty· 
<0.00020 u -:::0.00020 u 
<0.00030 u <0.00030 u --
<0.00030 u <0.00030 u -
<0.00020 u <.0.00020 u o.oio .. o.o27 ·-
<0.00040 u 6.611 
<0.00040 u <0.00040 u 
<0.00050 u <0.00050 u 
<0.00040 u 0.0014 
<0.00030 u o.ooTI- · 
<0.00020 u 0.018 
<0.00040 u o.ooo7a - J 



TABLE2 

SUMMARY OF GROUNDWATER SAMPLE RESULTS 
SUPPLEMENTAL AOC CHARACTERIZATION 

FORMOSA PLASTICS CORPORATION, TEXAS 

SCJ=IEENING,_CRITERIA 

MCL(mgll) 
TRAP PCL 'GWing' 

Volatile Organic Compounds (VOCs) 

1_; 1 ;~-~~-~lCh!Or()ethane 0.005 
1, 1-Dichloroethane 15 
1;1~Dichioroethelie 0.007 
fi_*_~bi~~-l?r_b~tti~ne · 0.005 
1 ,3-Dichlorobenzene 
Acetone -
Berize:ne 0.005 
Bromodichloromethane 
C<lrboh "teti"8chl0iide 0.005 
Chlorobenzene 0.1 
ClliOtOfcimi 

cis-1 ,2-Dichloroethene 0.07 
Dibromochloromethane .. 
Dichloromethane 0.005 
ltetrachlor~ethene 0.005 
trans-1 ,2-Dichloroethene 0.1 
t_rich_lciro~theri~ .. , . 0.005 
VifiY_!_.CH_!~fide . . ·. 

0.002 
.,_b_. Notes 
1) MCL ·EPA Maximum Contaminant Level (EPA) 
2) 1% of the aqueous solubility 
3) mg/L = milligrams per liter 
4) Flags: 

U = analyzed but not detected above the listed method detection limit 
u~ = Data qualified as non-detect due to blank contamination 

(n\g/L) 

0.005 
15 

0.007 

0.005 

2.2 
66 

0.005 

0.033 

0.005 

0.1 

0.73 

0.07 

0.024 

0.005 

0.005 

0.1 

0.005 

0.002 

J = analyte detected below quantitation limit but above method detection limit 
Bold value indicates a detection above the method detection limit 
Green shading indicates concentration exceeds TRAP PCL GW1ng value. 
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1%-Solliblllty B-1 B-2 

(mgll) n\gll 'Flag fn9/L · Flag 

44.2 0.14 <0.00030 u 
55 0.086 <0.00030 u 
24 0.069 <0.00050 u 
87 1t014 <0.00030 u 
1.1 0.00042 J <0.00030 u 

6000 <1).0610 u <6.601§_ u 
17.7 I 0.020_ 0.00029 J 

45 <0.00030 u <0.00030 u 
8.05 . ll;llei94< <0.00030 u 
5.02 0.0023 <0.00020 u 
79 0.78 0.0020 

49.3 0.047 <0.00040 u 
52.5 <0.00040 u <0.00040 u 
154 0.0019 J <0.00050 u 

2 o,1o <0.00040 u 
63 0.077 <0.00030 u 
11 0.16 <0.00020 u 
28 M57 <0.00040 u 

-~---~·-~ .. ··••····•·•·· -----~···· ......................... .. 

B-3 

mgll 

<0.00030 

<0.00030 

<0.00050 

<0.00030 

0.00053 
<_Q.0010 
<0.00020 

<0.00030 

<0.00030 

<0.00020 

0.0070 
<0.00040 

<0.00040 

<0.00050 

<0.00040 

<0.00030 

<0.00020 

<0.00040 

Monitoring WeliiD 
B-4 B-7 B-8 

Flag mg/L J FlagJ m!lil- JF!ag mg/L Flag mg/L I Flag 

u <0.00030 u <0.00030 u 0.057 <0.00030 u 
u <0.00030 u <0.00030 u 0.040 <0.00030 u 
u <0.00050 u <0.00050 u 0.0047 <0.00050 u 
u <0.00030 u 0.0030 0.033 <0.00030 u 
J <0.00030 u <0.00030 u <0.00030 u <0.00030 u 
u 0.6574 u• <O.o01o u <0.0010 u 0.010 "0" 
u <0.00020 u <0.00020 u 0.014 <0.00020 u 
u <0.00030 u <0.00030 u 0.0033 <0.00030 u 
u <0.00030 u <0.00030 u 0.0030 <0.00030 u 
u <0.00020 u <0.00020 u o.ooi9 <0.00020 u 

0.013 0.015 <0.00030 u 0.017 
u <0.00040 u <0.00040 u 0.013 <0.00040 u .. 
u <0.00040 u <0.00040 u 0.00077 J <0.00040 u 

' u <0.00050 u <0.00050 u <0.00050 u <0.00050 u 
u <0.00040 u <0.00040 u 0.028 <0.00040 u 
u <0.00030 u <0.00030 u 0.016 <0.00030 u 
u <0.00020 u <O.oob2o u 0.033 <0.00020 u 
u <0.00040 u <0.o004o u I 0.041 <0.00040 L) 



TABLE2 

SUMMARY OF GROUNDWATER SAMPLE RESULTS 
SUPPLEMENTAL AOC CHARACTERIZATION 

FORMOSA PLASTICS CORPORATION, TEXAS 

SCREENING CRITERIA 

MCL(m'g/L) 
TRAP PCL GWin'; 

Volatile Organic Compounds (VOCs) 
1, 1-,2-Trichlo'rOethane 0.005 
1, 1-Dichloroethane 15 
1 ,1-~ichlo'rci·~thene 0.007 
1_,_:i-~idli~_~oetha-~e 0.005 
1,3-Dichlorobenzene 
!ACetone-
eenieii.e 0.005 .. 
Bromodichloromethane 

CarbO'n tetr8.Chioi"ide 0.005 
Chlorobenzene 0.1 
Chl~rofo'rm -
?is~1,2~Dichloroethene 0.07 
Dibromoch !oro methane 

Dichloromethane 0.005 
·etrttChioroethene 0.005 

trans-1 ,2~Dichloroethene 0.1 

rr_i_qh_,_o:r_#th~n-~-- ·::·-
V:iriyr c~J_oflde ·: 

·.· .. ·· •. 0.005 

0.002 
!1-lnt.c~· 

1) MCL- EPA Maximum Contaminant Level (EPA) 
2) 1 "'o of the aqueous solubility 
3) mg/L"' milligrams per liter 
4) Flags: 

U "' analyzed but not detected above the listed method detection limit 
u· = Data qualified as non-detect due to blank contamination 

(m!l/L) 

0.005 

15 

0.007 

0.005 

2.2 
66 

0.005 

0.033 

0.005 

0.1 

0.73 

0.07 

0.024 

0.005 

0.005 

0.1 

0.005 

0.002 

J = analyte detected below quantitation limit but above method detection limit 
Bold value indicates a detection above the method detection limit 
Green shading indicates concentration exceeds TRAP PCL GW1ng value. 
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1%Solublllt)r 
(fugJL) 

44.2 

55 

24 

87 

1.1 
6000 
17.7 

45 

8.05 

5.02 

79 

49.3 

52.5 

154 

2 

63 

11 

28 

D-45 

nl9/L 

<0.00030 

<0.00030 

<0.00050 

0.043 
<0.00030 
<b.OCf1ci 
<0.00020 

<0.00030 

<0.00030 

<0.00020 

0.0073 
<0.00040 

<0.00040 

<0.00050 

<0.00040 

<0.00030 

<0.00020 
<b.o004o 

~onitoring Weli_ID 
0·46 I. D-47 

I Flag m·g/L Flag I !:mg/L I Flag 

u <0.00030 u <0.00030 u 
u <0.00030 u <0.00030 u 
u <0.00050 u <0.00050 u 

<0.00030 u <0.00030 u 
u <0.00030 u <0.00030 u 
u <Ci.OChb u 0.0Cf8s u• 
u <0.00020 u <0.00020 u 
u <0.00030 u 0.0031 
u <0.00030 u <0.00030 u 
u <0.00020 u <0.00020 u 

0.0048 0.046 
u <0.00040 u <0.00040 u 
u <0.00040 u 0.0011 
u <0.00050 u <0.00050 u 
u <0.00040 u <0.00040 u 
u <0.00030 u <0.00030 u 
u <0.00020 u <0.00020 u 
u <ci.oo040 u <0.00040 u 
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TABLE3 

QAJQC- DUPLICATE SAMPLES VOC ANALYTICAL RESULT 
SUPPLEMENTAL AOC CHARACTERIZATION 

Notes: 
See Appendix for complete list of VOC analytes 
See Appendix for Data Usability Summary 
U - Potentially contaminated; The analyte was not detected >5x (1 Ox for common contaminants) the level in an 
associated blank and thus should be considered not detected above the level of the associated numerical value 
{i.e., the reported sample concentration). 
J - Lab qualifier indicating the analyte was detected above the sample detection limit (SOL) but below the method 
quantitation limit (MOL). 

Page 1 of 1 
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TABLE 4 

TRIP AND FIELD BLANK ANALYTICAL RESULTS 
SUPPLEMENTAL AOC CHARACTERIZATION 

Result RL Result 
<0.00030 <O.OC l30 

Result 
.. <0.00030 

RL 

I 
I? 

'" 

~ · i:Oo04o 
l~i:liiio36 <o ~~ :~&1§ <0. i64o 

. . . <0 

I vp 

;:n ·,}llilJn 

•:z:Wo: ~-
<(. 

· · <o.oo 1 ,.6 < ~o0~;?iiJ·<q:·~oos: ~ ::__jlJ"""' ,c. 
1 ~!: 5~~ 10 

'"" t: ~ · 
IVI"V'V"" <I ·. I <I 

""."" <( 001 
carbon disulfide "\. .f~~~~- <0 lOO 
~~rho~ tetrachloride ~ ... :':2 !Oq 

<(. ! 
"':.· 

~- . . 
<( · .. 

<0 
<0 

< 

. oo ... 

<O.OOC • <0.000 .. 

< . 

1:~~~~~; i I 
;trans-1 i I 

"""" 

Notes: 

li'I"~:'H. · "':" ~:~'~e:: ~: 

<0 104 

1050 I <Q.O 
1030 1 <0.· 

<0 1050 

The reviewer qualified all nine detects for acetone as potentially contaminated (U) due to detection 
of the analyte in the associated field blank. In each case, the analyte should be considered 
not detected at or above the reported concentration. 

Page 1 of 1 
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Page 
1 of 3 

111:: I TETRA TECH LOG OF BORING B-1 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: FormerWWTP 14.69 

.:loreho!e Number: B-1 Date Started: 6/12/2013 Date Finished: 6/12/2013 

Logger: 

1\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 
[®]Grab 
~Sample 

[jj]vaneShear 

Bcalifornia 

~Sonic 

WATER LEVEL OBSERVATIONS 

While Drilling 'Sl m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

-- Calcareous @ 10.5-11 ft. 

Operation 
Types: 

-CL- SANDY CLAY: Light reddish tan to light brown, 
medium stiff to stiff, with oxidation staining, with occasional 
li 

[ITJ ~~t~ry f22] Air Rotary 

~ Continuous [] Core 
W Flight Auger Barrel 
~Wash f\71 Drive 
U Rotary l...jLJ Casing 

=''l.-_ __ m 

Concrete 
seal 
and pad 

CemenV 
Bentonite 
groul 

Revised 5-10.12 (RHM) 
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l'fl;l TETRA TECH LOG OF BORING B-1 Page 
2 of 3 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: FormerWWTP 

.3orehole Number: 8-1 

g 

~ w 
0 

f\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 
[®]Grab 
~Sample 

4.6 

0 

0 

0 

0.4 

0 

0 

0 

0 

0 

~ Penetrometer 

m Vane Shear 

Bcalifornia 

~Sonic 

Operation 
Types: 

rnl Mud 
WJ Rotary 
~ Continuous 
~ Flight Auger 
Nwash 
~Rotary 

14.69 

Date Started: 6/12/2013 Date Finished: 6/12/2013 

WATER LEVEL OBSERVATIONS 
While Drilling Sl m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

-- Becoming more tan @ 42.5 ft. 

-- Slickenside feature@ 43.8 ft. 

Heavily calcareous on fracture planes@ 42.5 ft and 46.0 

-- Slickenside, 45 degrees from horizontal, with large 
calcareous nodules and i i 47ft. 

-CL- SIL 1Y CLAY: Tan and reddish tan, very stiff to hard, 
with calcareous nodules. 

Auger Notes: 

longyear 

g 

~ 
w 
0 

WELL DIAGRAM 

3/8" 
bentonite 
chip 
seal 

20140 
silica 
sand 

0.010" 
S.S. 
screen 

R<Wised s. 16.12 {RHM) 
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I "n:: I TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former WWTP 

LOG OF BORING B-1 

14.69 

Page 
3 of 3 

dorehole Number: B-1 Date Started: 6/12/2013 Date Finished: 6/12/2013 

g 
I 
f-
0. 
w 
0 

Sampler Split ~ Penetrometer Types: Spoon 

I shelby i[J] Vane Shear 

~Bulk 
Sample B California 

~Grab 
Sample ~Sonic 

Christian M. Uu!l 

WATER LEVEL OBSERVATIONS 
While Drilling 'Sl.. m Upon Completion of Drilling 

\3 ~ .", 
0 
0 (!) 
N 0 

Remarks: 

~ 

u MATERIAL DESCRIPTION 
I 
0. 

~ 
(!) 

-CH- FAT CLAY: with occasional gray mottling, 
very stiff to hard, with manganese oxide staining. 

at 57.0 feet. 

Operation 
Types: Auger Notes: 

OJ] Mud 
Rotary !22J Air Rotary 

~ Continuous [J Core 
Flight Auger Barrel 1:s1 Wash 
Rotary 

rs2J Drive 
Casing 

Drilling Equipment Sonic Rig 128 Contractor: Boart Longyear 

~ =---m 

g WELL DIAGRAM 

~ 
w 
0 

Revls<=t!5-16-12{RHM) 
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I '11: I TETRA TECH LOG OF BORING B-2 Page 
1 of 2 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former Brookings Property 15.3 

dorehole Number: B-2 Date Started: 6/21/2013 Date Finished: 6/21/2013 

g 
I 

11: 
UJ 
0 

Split 
Spoon 

Shelby 

Bulk 
Sample 

Grab 
Sample 

lluJI 

~ Penetrometer 

I[] vane Shear 

B California 

~Sonic 

WATER LEVEL OBSERVATIONS 
While Drilling '¥ m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

FAT CLAY: Reddish with occasional gray 
mottling, mecl'lum stiff to stiff, with occasional manganese 
oxide staining. 
-- Thin, SANDY CLAY (CL)@ 8.8-9 ft. 

MCL~ SANDY CLAY: Reddish tan, soft, with yellowish 
brown, loose SILTY SAND (SM) lenses. 
-- SILTY SAND (SM) layer@ 11-12 ft. 

-CL- SILTY CLAY: Light reddish to reddish 
to medium stiff, with occasional gray mottling, jointed, fatter 
with depth. 

Operation [I] Auger 
Types: Notes: 

[ill ~~~ry IL2J Air Rotary 

~ Continuous I] Core 
~ Flight Auger Barre! 
~Wash f\A Drive 
U Rotary l...)LJ Casing 

Sonic Rig 128 Contractor: Boart Longyear 

g WELL DIAGRAM 

~ 
UJ 
0 Casir.:~ Top Elev. 18.05 (ft) 

Casir~;~ Type; SS. 

Concrete 
seal 
and pad 

CemenV 
Bentonite 
grout 

Revi;edS.1S.12(RHM) 
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[ "11:: I TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former Brookings Property 

LOG OF BORING B-2 

15.3 

Page 
2 of 2 

Borehole Number: B-2 DateStarted: 6/21/2013 Date Finished: 6/21/2013 

g 
:r: .... 
0. 
w 
0 

Sampler 
Types: 

r\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 
l.ffiilGrab 
Msample 

~ Penetrometer 

m Vane Shear 

B California 

~Sonic 

WATER LEVEL OBSERVATIONS 
While Drilling Sl m Upon Completion of Drilling 

>< 
Remarks: w 

\3 0 
~ ;<: 

-"' 0 
0 "' N 0 

~ 

() MATERIAL DESCRIPTION 
'I' 
0. 
<{ 

"' "' 

to light reddish brown, 

brown, soft, 

•• Soft @ 42-44 ft. 

~- Large calcareous nodules @ 45-46 ft. 

·- SANDY CLAY (CL) zone @45.8-46.3 ft. 

Bottom of borehole at 47.0 feet. 

Operation 
Types: 

ffi] ~~~ry [22] Air Rotary 

~ Continuous [] Core 
W Flight Auger Barrel 
~Wash f\""/1Drive 
~Rotary M Casing 

Notes: 

:=~:.._ __ m 

g WELL DIAqRAM 

t 
w 
0 

·.:_ .. . 
..... ... :· 

3/8" 
bentonite 
chip 
seal 

20/40 
silica 
sand 

O.D10" 
s.s. 
screen 

20/40 
silica 
sand 

Revised 5-16-12 (RHM) 
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!11:: I TETRA TECH LOG OF BORING B-3 Page 
1 of 3 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: FormerWWTP 

..:!orehole Number: B~3 

g 
I 
I-
!L 
w 
0 

f\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 

lUii] Grab 
~Sample 

Logger: Christian M. Llull 

FPC-lX 

0 

0 

0.3 

1.1 

0.2 

0.3 

0.4 

1.1 

0 

0 

0 

0 

0 

0 

0 

~ Penetrometer 

I[] vane Shear 

Bcalifornia 

~Sonic 

X 
LlJ 

iJ 0 
it 8 t: 

;;:: 
D 

"' D 
:J N 

0 
5 
a 
:J 

Operation 
Types: 

mlMud 
U1J Rotary 
~Continuous 
W Flight Auger 
~Wash 
~Rotary 

Drilling 
8-27-13. 

20.04 

Date Started: 6/16/2013 Date Finished: 6/16/2013 

WATER LEVEL OBSERVATIONS 
While Drilling 'SL m Upon Completion of Drilling 

Remarks: 

[2]] Air Rotary 

[]
Core 
Barrel 

norive 
l__iL]Casing 

MATERIAL DESCRIPTION 

oxide 

Notes: 

:='l:_ __ m 

WELL DIAGRAM 

Concrete 
seal 
and pad 

CemenV 
Bentonite 
grout 

Revised 5-16-12 {RHM) 
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I "11:: I TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former WWTP 

LOG OF BORING 8-3 

20.04 

Page 
2 of 3 

Borehole Number: B-3 Date Started: 6/16/2013 Date Finished: 6/16/2013 

:g 
!': 
0. 
w 
Cl 

Christian M. Llull 

AOC 

Penetrometer 

liJ]vaneShear 

H California 

~Sonic 

WATER LEVEL OBSERVATIONS 
WhHe Drilling '5J- m Upon Completion of Drilling "L~ ____ m 

<!) 

g 
0 
'I' 

~ 
<!) 

Remarks: 

MATERIAL DESCRIPTION 

~- Faults and slickensides every 6 in. throughout, very stiff, 
fatter with reddish tan mottling @ 28~31 ft. 

:g 
!': 
[L 
w 
Cl 

"'-'~---:=-==;o;-c=-::-----;---;:;-.,-:--;---oc----;~----1 35.5 
~CH~ FAT CLAY: Gray and yellowish tan, soft to medium 
stiff. 
-- Silt lenses @ 36.5 ft. 

i reddish brown ft. 

-CH- FAT CLAY: Reddish brown with gray veins, 
occasionally reddish tan, with occasional manganese oxide 
staining. 

~- Predominately reddish brown @ 42.3-45.5 ft. 

-- Silty, with thin silt lenses @ 43-44 ft. 

~---;;;;,....-;:=w;""":;:-;;-=;;;;-;:;;;-;;~=~:;:;;;-=---145.5 :l'l i i 
occasional gray clay, medium stiff, oxidized. 
-- Layer of oyster shell fragments@ 46.4-46.7 ft. 

off-white to i gray SANDY CLAY (CL) 

gray, occasionally off~white 
with yellowish tan mottling, medium stiff to very stiff, with 
fracture planes, with very small calcareous nodules. 

Operation [I] Auger 
Types: Notes: 

DlJ ~~~ry I22J Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
N Wash n Drive 
U Rotary LJLJ Casing 

Sonic Rig 128 Contractor: Boart Longyear 

WELL DIAGRAM 

3/8" 
bentonite 
chip 
seal 

20/40 
silica 
sand 

0.010" 
s.s. 
screen 

Revised-5-16-12 {RHM) 
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111:1 TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former WWTP 

LOG OF BORING 8·3 

20.04 

Page 
3 of 3 

doreho!e Number: 8-3 Date Started: 6/16/2013 Date Finished: 6/16/2013 

g 
I= 
"
Ul 
Cl 

Sampler 
Types: 

0 

0 

0 

Penetrometer 

WATER LEVEL OBSERVATIONS 
While Drilling SL m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

-- Natural fracture, increased yellowish brown mottling @ 
51.5 ft. 
-- Heavily calcareous, with abundant large nodules, 
melng.ane,se oxide staining, and abundant oxidation @ 

Operation [I] Auger 
Types: 

[]] ~~~ry iZ2] Air Rotary 

~ Continuous [] Core 
W Flight Auger Barrel 
N Wash n Drive 
~ Rotary M Casing 

Notes: 

Sonic i 128 Contractor: Boart Longyear 

:='1-:_ __ m 

WELL DIAGRAM 

3/8" 
bentonite 
chip 
backfill 

ReYised S.1S.12 (RHM) 
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[ 'ft: I 'TE'fRA TECH LOG OF BORING B-4 Page 
1 of 2 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former TxDOT Picnic Area 

dorehole Number: B-4 

g 

~ 
w 
0 

Logger: 

f\71 Split 
~Spoon 

I shelby 

ill Bulk 
~Sample 

lWi:l Grab 
~Sample 

~ Penetrometer 

m Vane Shear 

B California 

~Sonic 

Operation 
Types: 

fT\lMud 
UlJ Rotary 

~ Continuous 
W Flight Auger 
NWash 
~Rotary 

17.8 

DateStarted: 6/21/2013 Date Finished: 6/21/2013 

WATER LEVEL OBSERVATIONS 
While Drilling 'Sl m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

-- Grading to ORGANIC CLAY (OH)@ 0-2 ft. 
-- Transition zone brown 
-CL- SILTY CLAY: Reddish brown, medium stiff, with 
occasional manganese oxide stianing. 
-- Gray mottling @ 4-5 ft. 

-- SILT (ML) @5-6 ft. 

-- Reddish tan in part @ 6-7 ft. 

-- Slightly moist@ 7-8ft. 

Blocky @ 8-9 ft. 

Increasing gray veins @ 9-13 ft. 

-ML- SILT: Light reddish brown to yellowish brown, loose, 
very fine grained, with interbedded layers. 
-- SANDY CLAY @ 15.5-15.7 ft. 

CLAYEY 16.6-16.8 ft. 

Notes: 

Longyear 

:o"l-:__ __ m 

g WELL DIAGRAM 

~ 
w 
0 

Concrete 
seal 
and pad 

CemenU 
Bentonite 
grout 

Rovis.ed 5-1&.12 (RHM) 



!"ft:] TETRA TECH LOG OF BORING B-4 Page 
2 of 2 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former TxDOT Picnic Area Surface Elevation: 17.8 

.Jorehole Number: B-4 I r "'" ~' nn.l: I Date Started: 6/21/2013 I Date Finished: 6/21/2013 

WATER LEVEL OBSERVATIONS 

;;;- While Drilling 'SL m Upon Completion of Drilling 'l m 

"' I) f- X 

I~ 
z Ul 

I~ 
Ul g Cl ;;;-z f- ;;; 

0 z f-
Cli= 0 " ~ 

0 

"' >- 0 

IQ 
~;;:; I ~ 

u t: ::J N 0 
Ul "' 

u 0 ~ 

MATERIAL DESCRIPTION g Clf- "' z Cl i= u g WELL DIAGRAM I i ZUlf-

~ 
::J UJ 5 "' z 

'I' J: 

~ 
<>:Z<J) in Cl 0 :"i "' J: 

f- 1-UJUJ oi ::J a. f-a. <J)Q.f- 6 & ::J a. ;;; ;;:; a. 
UJ 

15 
UJ 

0 SPT 0::8 "' 0 LL PI "' "' 0 

~~: ~- '~' 
I ' brown mottling @ 23-27 ft. ~ -v (\· - ~ 

1(, 
-- Calcareous lens@ 26.7 ft [§ 

(\· -- Transition zone, moist, w1th silt lenses, light brown, 

! 
27.5 ~ 

- (~· II 1 reddish tan and gray@ 27ft. - >:-> 

-CL- SILTY CLAY: Reddish brown to reddish tan, med1um 
- stiff to very stiff, with occasional gray mottling, occasionally -

_2Q_ soft, with large calcareous blebs, dry, transitional zone. 
- 3{8" 

bentonite 
chip - - seal 

32 -
-CL- SILTY CLAY: Reddish brown and gray, soft to 

I 1 .. :_:_ 
- medium stiff, jointed, slightly sandy with thin silt lenses. - ... 1:. 20140 

... I:·· 
silica 

- <l4.3 sand 

lli.._ -CH- FAT ClAY: Reddish brown with gray veins, medium >f=l 
stiff to very stiff, with occasional manganese oxide staining, - ···.··.~··.• blocky. 

- E -
.··.·~ 

- I•E -- Silt lenses@ 37-38 ft. I~ 
- - 1·.·~ 

.. _:_ I<E 
09.5 

E· - t=. : 
f_..1Q__ ·SM- SILTY SAND: Light reddish tan to II brown, ::::<-' 0.010" 

1405 
s.s. 

1 
loose to medium dense, with occasional gray mottling, ~-··.· screen 

=··. 
-

~~: ~ 
i grading to SANDY CLAY (CL) and CLAYEY 

f-:41 5 
:::: .· 

\sAN() (SC).' ::::· 
- ~ .· 1

-CL- SILTY ClAY: Reddish brown with gray mottling, stiff 
f-:42.5 

·.·~· 
(~: 

.. ·=·· 

~ 
very stiff. .:::: 

- t·· Grading to SANDY CLAY (CL), reddish tan@ 41.3-41.5 f-- . .. ~·> 
(<· \ft. . ··--= ..... :::: - -~~- ClAYEY SAND: Reddish tan, loose, very fine grained, f-- ::::· ... ··. 

~ 1

with occasional gray mottling, moist, grading to SANDY CLAY I =;:,\ 
~~~~~ster shell fragments@ 42.3-42.5 ft. 

1-- 1'··.·_ .•.•.•. 

I t 20/40 - 1--
.. · 

1-- 1 contact @ 42.5 ft. I ... silica 

% 147 < sand 
-Cl- SILTY CLAY: Light gray to greenish gray, very stiff to 

( 
\, 

stiff, with abundant calcareous nodules throughout, with 
i reddish tan mottling. 

1-- Slightly sandy ' ; ft. 
Bottom of borehole at 47.0 feet. 

( 
\ 

Sampler ~ Split ~ Penetrometer 
Operation [I) Auger Notes: Types: Spoon Types: 

Shelby Vane Shear [J}] Mud I2.2] Air Rotary Rotary 

~ Bulk California ~ Continuous [] Core 
Sample Flight Auger Barrel 

~Grab ~ Son"1c I:SJ Wash ~Drive 
Sample Rotary Casing 

Logger:. Christian M. llull Drilling eo nl· Sonic Rig 128 Contractor: Boart Longyear 
FPC-1)(.- AOCvn"' . 8-27-13 'lT_AUSl R<Ni&ed5-1S.12 (RHMJ 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCM Area Surface Elevation: 19 

Jorehole Number: 8-5 I I Date Started: 6/19/2013 I Date Finished: 6/19/2013 

SPT 

-

-

-

-

~ 

I! -

-

-

!Q__ 

-

-

-

-

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f-

~ ~ ~ 
(f) 0 0 
m s ~ o a __] 
~ ~-L::J-!L-P"-l--1 

~ 
cj 
z 
Ul 
::J 
z 

" 

"' '3 
0 
'I' 

~ 
"' 

WATER LEVEL OBSERVATIONS 

While Drilling "5l m Upon Completion of Drilling 

no,•a•no. 

MATERIAL DESCRIPTION 

-CL- SILTY CLAY: Brown, soft, with organic material and 

g 
F: 
Q_ 
w 
0 

roots, slightly moist. f-: 

1\-- Thin reddish brown layer@ 1.3-1.5 ft. r 1
·
5 

L_~~~~~~~~~~--------Jr 

-CL- SILTY CLAY: Dark gray to dark gray brown, soft to 
medium stiff, stiffer with depth. 

~--~O~c~~~s~io~n~al~~~~br~ow~n~l~mm~tling~l'@~~~3-3~1 .. 5~ft.~~--~js.s 
-CL- SILTY CLAY: Brown to light reddish brown, medium 1--
stiff to stiff, with manganese oxide staining, with small 
calcareous nodules. 1--
-- More reddish brown @ 5-6 ft. 1 

6 
-CL- Sl L TY ClAY: Reddish tan to light reddish brown, 
loose, occasionally mottled, with occasional gray laminae, 
grading to ClAYEY SILT (ML). 
-- Thick layers of silty clay interbedded with silts @ 7-9 ft. 

-CL- SILTY ClAY: Reddis~.brown with gray veins, medium 
stiff to stiff, blocky, w~, with occasional manganese oxide 
staining, grading to FAT ClAY (CH). 

r 

lj25 
~~~~~~~~--~~~~~-----1 

-CH- FAT CLAY: Reddish brown, medium stiff, with trace f--
gray veins and manganese oxide staining, grading to SILTY 
ClAY (CL) in part. 

, -CH- FAT ClAY: Gray, medium stiff, with reddish and 

r 

r 
16 
16.5 

~~c~-~~~~~~wne•i•@!~16;~,5ft.~~~~~_j~~75 ~ ~ 1-SC- ClAYEY SAND: Reddish tan I i brown, , 
i I light gray, medium , with silt lenses 

: gr-;,di;g to SANDY SILT (ML) in part. r 
-CL- SILTY CLAY: Reddish brown and reddish tan, 
medium stiff to stiff, jointed, with abundant manganese oxide r-
staining, with gray mottling. I ?1 
-- Thin (-1 inch) ClAYEY SAND (SC) stringer, soft, loose r. 
@ 18.5 ft. 

1-- With gray clay veins@ 19.5-20 ft. 
1-- Thin calcareous nodules layer (ffl ?FL ?n 1 ft. 

-CL- SANDY CLAY: Light gray to greenish gray, soft to 
~ medium stiff, with abundant calcareous nodules, with 

WELL DIAGRAM 

- ~ yellowish brown mottling at depth and increased large 

r2~5Lru~~~~~~~==~--=0~~~-n~odluul~es. ________________ L_~------4 
Sampler 1\71 Split ~ Penetrometer Operation J Auger 
Types: ~Spoon ~ Types: ~ 

I Shelby m Vane Shear [IT] ~~~ry Air Rotary 

~ Bulk ~ California ~ Continuous n Core 
~ Sample ~ ~Flight Auger ~ Barrel 

~ Grab ~ ~Wash Ej Drive Sonic Sample Rotary Casing 

Notes: 

Logger: Christian M. llull Drilling Equipment Sonic: Rig 128 Contractor: Boart Longyear 

FPC-lX. Revised S.11i-12 (RHM) 



I"]C I TETRA TECH LOG OF BORING B-5 Page 
2 of 2 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

I 
Borehole Location: VCM Area Surface Elevation: 19 

dorehole Number: B-5 I "i :::~::;(in,): I Date Started: 6/19/2013 I Date Finished: 6/19/2013 

WATER LEVEL OBSERVATIONS 

~ ~ While Drilling 5l m Upon Completion of Drilling sr m 
,_ 

G'i 
{] 

z 
w 'i3 0 

~ z ,_ 
~ 0 z "" 

,_ 
o;= 0 

~ 
:;; ~ 

0 (!] 0 

2 "'"' () 
:J N 0 

"'"' w (f) 0 
ci ~ 

MATERIAL DESCRIPTION g Of-
,u 0: z a F 0 g WELL DIAGRAM zwo- " w 5 (f) z 

J: J: 

I~ 
<>:Z(f) 

"'[~~ 
,_ a a ::; (f) J: ,_ o-ww (f) :J " "- ,_ 

"- (f) O-f- 0 & "- z "' "-
w :;; 0: w 
a SPT a:e 1 o "' 0 LL PI (!] 0 

>2: 
0 ~ 26 -v ;~: -CL- SILTY CLAY: Mottled light gray, yellowish brown and 

1(, light reddish tan, medium stiff to stiff, with manganese oxide r-

i~: 
0 staining. 

- -- Increased manganese oxide staining@ 27.5 ft. 
1:1a.s \\· -CL- SILTY CLAY: Mottled gray, reddish tan and yellowish -

0 brown, with abundant manganese oxide staining, iron r-
_lQ_ . nodules, and small ' nodules. l_]o 

I -CL- SILTY CLAY: Reddish brown and gray, very stiff to 

- hard. r-0 -- Calcareous lenses @ 31-31.5 ft. 
r-

0 r-
- ~ -- Hard @ 34-37 ft. 

r-
lL 

0 ~ 
r-

- r-

0 r-

- -- Slickenside@ 37.5 ft. r-
-- Layer of predominately gray@ 37.5-38 ft. 

-
0 r-

_1!1__ 
-- Increasing reddish tan mottling@ 40-41 ft. 

r-

-
0 -- Predominately gray clay with reddish brown veins, slightly r-

- sandy@41-43ft. r-
43 -

0 -CL- SILTY CLA Y;Ught gray to greenish gray, very <;tiff:. 

- with abundant s·mall calcareous nodules, slickensided, with r-
occasional reddish tan veins. 

_§_ 
0 r-

- r-
147 

Bottom of 'at 47.0 feet. 

{ 
\, 

Sampler 

r 
~ Penetrometer 

Operation [I] Auger Notes: Types: Spoon Types: 

Shelby Vane Shear [ill Mud 122] Air Rotary Rotary 

Bulk California ~ Continuous [] Core 
Sample 

~ 
Flight Auger Barrel 

~Grab Sonic l:S!Wash ISLJ Drive 
Sample Rotary Casing 

Logger: Christian M. Uull Drilling br nt: Sonic Rig 128 Contractor: Boart Longyear 

FPC-TI< AOC . 8-27-13 . TT_AUSl R~viscd 5-15-12 {RHM) 
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1 of 2 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former Brookings Property 16.19 

doreho!e Number: B-6 Date Started: 6/22/2013 Date Finished: 6/22/2013 

g 
J: ,_ 
"-w 
0 

Sampler 
Types: 

r\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 
[ffiil Grab 
Msample 

Christian M. Uull 

~ ,_ 
z 
w ,_ 
z 
0 
0 
w 

"' ::> ,_ 
ai "' 0 -o. 

"' "-~ 

~ Penetrometer 

I[JJvaneShear 

B California 

~Sonic 

\3 
-"' 
~ 
"' z 
w 
0 

>-
"' 0 

X 
w 
0 
:;: ,_ 

" ~ ::J 0 
0 ;= 
5 "' 0 :"] 
::J "-

Operation 
Types: 

~ 
0 
0 
N 

0 z 

[]]]
Mud 
Rotary 

~ Continuous 
~ Flight Auger 

WATER LEVEL OBSERVATIONS 
While Drilling Sl m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

~CL- SILTY ClAY: Brown to gray brown, very stiff, with 
abundant roots, small gravel, and iron nodules, dry. 

i brown and i tan, 
medium stiff to stiff, with occasional light brown mottling, with 
occasional calcareous material and thin silt lenses, stiffer with 
depth. 
-- Blocky, with occasional gray veins and manganese oxide 
staining@ 5-7 ft. 

-- Slickenside at 45 degree angle @ 11 ft. 
-- Slightly moist and grading to FAT CLAY (CH)@ 11-12.5 

SILTY CLAY: Light gray and yellowish brown, medium 
stiff, with calcareous material. 

tan to reddish brown, soft, 
verv fineor.1in<>d sand, thin laminae with silt and clay 

N Wash n Drive 
~ Rotary [jLJ Casing 

g WELL DIAGRAM 

~ 
w 
0 

Concrete 
seal 
and pad 

Cement/ 
Bentonite 
grout 

Rwised5·16-12(RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former Brookings Property 

doreho!e Number: 8-6 

g 
I' 
"
UJ 
0 

Sampler 
Types: 

~Split 
Spoon ~ Penetrometer 

I shelby m Vane Shear 

~Bulk 
Sample B California 

~Grab 
Sample ~Sonic 

X 
UJ 

'i3 0 "' .3 t: 
;; 

0 

"' 0 
::; N 

0 
s 
a 
::; 

Operation 
Types: 

[J] Mud 
Rotary 

!jE} Continuous 
Flight Auger 

~Wash 
Rotary 

16.19 

Date Started: 6/22/2013 Date Finished: 6/22/2013 

WATER LEVEL OBSERVATIONS 
While Drilling '5l m Upon Completion of Drilling 

MATERIAL DESCRIPTION 

occasionally with light gray to gray viens, with silty sand 
lenses. 
-- Sl L TY SAND (SM) lens, 1 inch thick, wet @ 26 ft. 

brown, loose, 

-- Reddish tan mottling@ 43-47 ft. 

Bottom of borehole at 47.0 feet. 

Notes: 

==:>l.=--__ m 

§: WELL DIAGRAM 

t 
'" 0 

20/40 
silica 
sand 

.,_, .·~ 0.010" 
S.S. 
screen 

20/40 
silica 
sand 

3/8" 
bentonite 
chip 
backfill 

Revised 5-1&.12 {RHM) 
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I "'A= I TETRA TECH LOG OF BORING B-7 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCM Area 19.85 

Jorehole Number: B-7 Date Started: 6/20/2013 Date Finished: 6/20/2013 

g 
:r: .... 
"-w 
a 

Split 
Spoon 

I shelby 

~Bulk 
~Sample 
[®]Grab 
~Sample 

c 
1--z 
UJ 
1--z 
0 
() 

UJ 
0: 
::0 
1--

ai (f) 

0 a::.e: :. 

1.3 

1.1 

1.3 

0.4 

0.6 

0.4 

0.5 

1.1 

0.3 

0.3 

0.4 

0.3 

0.3 

~ Penetrometer 

m Vane Shear 

B California 

~Sonic 

X 
UJ 

\3 0 
~ ~ /0 1--
0 

~ " 'l :J 

"' a ci z 5 z w 
a 0 

& :J 

0 

WATER LEVEL OBSERVATIONS 
While Dri!ling 'Sl m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

brown and gray, medium stiff 
to stiff, with occasional calcareous material and manganese 
oxide staining, with gray veins. 
-- Moist lens @ 8 ft. 

-- GradingtoFATCLAY(CH)@11-13ft. 

-- Slickensides at 30 degrees and 45 degrees from 
horizontal@ 13-14 ft. 

-CL- SILTY CLAY: Reddish brown, medium stiff to stiff, 
with occasional thin silt stringers. 
-- Blocky, transition zone@ 19-19.5 ft. 
-- Transitioning to light brown clay with light gray and 
reddish brown mottling@ 19.5-21 ft 

-CL- SILTY CLAY: Light gray, very stiff, with abundant 
calcareous material, with occasional manganese oxide 
staining. 

Operation [)]Auger 
Types: Notes: 

[TIJ ~~~ry !2.2] Air Rotary 

~Continuous []Core 
W Flight Auger Barrel 
~Wash 1\A Drive 
U Rotary M Casing 

Sonic Rig 128 Contractor: Boart Longyear 

'51. 

g 

m 

WELL DIAGRAM 

Concrete 
seal 
and pad 

Cement/ 
Bentonite 
grout 

3/8" 
bentonite 
chip 

Revised 6-16-12 (RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCMArea 

LOG OF BORING B-7 

19.85 

Page 
2 of 2 

dorehole Number: B-7 Date Started: 6/20/2013 Date Finished: 6/20/2013 

g 

~ 
w 
0 

Sampler 
Types: 

1\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 
lilt1J Grab 
~Sample 

Logger: Christian M. 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.2 

0.2 

0 

0.2 

~ Penetrometer 

llDJvaneShear 

B California 

~Sonic 

G'i 
't3 0 

~ 

"' 
;<; 

0 
0 
N 

WATER LEVEL OBSERVATIONS 
While Drilling 'Sl... m Upon Completion of Drilling 

MATERIAL DESCRIPTION 

CLAY: Light gray, soft to medium stiff, slightly 
moist, with very fine grained sand throughout, occasionally 
grading to SANDY FAT ClAY (CH), with some ClAYEY 
SAND (SC) lenses. 

-- SANDY SILT (ML), light gray, loose, friable@ 28-28.5 ft. 

~CL- SILTY ClAY: Ught gray, very stiff, with oxidation 
staining, occasionally yellowish brown. 

ft and 30 
-CH- FAT CLAY: Light gray and yellowish brown, very stiff 
to hard, with abundant oxidation. 

: Light brown to reddish tan, loose, friable, very 
slightly clayey, wet, grading to SILlY SAND 

ClAY (CL) layer, yellowish brown, heavily 
37.5-37.8 ft. 

-SC- ClAYEY SAND: Light gray to light yellowish brown, 
with occasional reddish tan mottling, loose, very fine grained 

fine grained, saturated, grading to SILTY SAND (SM). 
SANDY CLAY (CL), reddish brown and gray, medium 

sand to I ft. 
~CL~ SILTY CLAY: Light gray to greenish gray, very stiff to 
hard, with abundant calcareous material and nodules, with 
occasional yellowish brown mottling, reddish brown along 
fractures, occasionally medium stiff at depth. 
-- Slickensides @ 41.5-42.5 ft. 
~- Occasional calcareous material-filled fractures@ 45-47 
ft. 

Bottom of borehole at 47.0 feet. 

Operation 
Types: Notes: 

[]] ~~~ry !Z2J Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
N Wash n Drive 
~Rotary M Casing 

iS WELL DIAGRAM 
I' 
0. 
w 
0 

37.8 

39.5 

.. 

.. 

.. ' 

0.010" 
S.S. 
screen 

20/40 
silica 
sand 

3/8" 
bentonite 
chip 
backfill 

Revismi 5-1fl.12 (RHM) 
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I"''\; I TETRA TECH LOG OF BORING B-8 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCMArea 

3orehole Number: B-8 

~~ "' 1-

; z 
w 'i3 z 1-

0 z .<:; 

~~ 
0 (:: u 
w u; g 01- "' z 

~ 
ZWI- :J w 

I <(Z<f) ti 0 
1- 1-WW oK~~ a. ~ U)<l.l- 5 >-
w "' SPT 

-~ 

"' 0 0 n.-

-

-
0 

-

-

f--L 0 

-

0.3 

-

~~j -

!Q__ 
0.4 

0 

-

-
0 

-
0 

-

___1.§__ 
0 

-
0 

-
0 

I 
-

0 
..2Q__ 

-
0 

-

-
0 

-

25 
Sampler 
Types: 

fYl Split ~ Penetrometer 
~Spoon ~-1 Shelby Vane Shear 

~ Bulk California 
~Sample 

~ ~~~pie ~ Sonic 

Logger: Chri'"'" M. Lloll 

X 
w 
0 
;;;: 

1-

" 
>-
1-

:J (3 
0 F 
5 "' a :s 
::J a. 

LL PI 

Operation 
Types: 

lr 

~ 
0 
0 
N 

0 z 

"' " z 

" 

Surface Elevation: 18.41 

::c~ r (in.): I Date Started: 6/19/2013 I Date Finished: 

WATER LEVEL OBSERVATIONS 

While Drilling 'l_ m Upon Completion of Drilling 'l. 

Remarks: 

"' g 
MATERIAL DESCRIPTION u g 

J: I a. 1-
<( a. 
"' w 

"' 0 

-SC- CLAYEY SAND: Dark yellowish brown to orange 
/ ;. brown, loose to medium dense, very fine grained. 
"''X '14.5 

p.f~~~~M~-~S~I~LTY~~S~A7N~D~:7L~ig7h~tb~r-ow--n~ro~lig~h~t-re-d~d~is~h~ta_n_,~lo_o_s_e,--~~ 
very fine grained, saturated. 

'16.5 
rttt-:sM-"sM-SiLT SILTfY~' SiAND:AND::Ti9tii Lightt:brOW browTitn1 toOYeii(ll iW;,Sil,brQWi brownl,"i,, I"?;Os8,~e:lt--
. · very fine grained, occasionally medium dense, interbedc,fed. 

-- FATCLAY(CH)Iayer@17.1-17.5ft. hoo 

~~~~====~~~==~~I'"" -CL- SILTY CLAY: Light gray, medium stiff to very stiff, 
~ with abundant manganese oxide staining and calcareous r 
~ nodules . 
~ -- Transition zone, fat reddish brown clays laminated with I :f~r:::."::::::::~:: 
~ -- Slickenside@ 23.5 ft. 

Notes: 

I

I

I

I-

D Auger 

[TIJ ~~t~ry I22J Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
N Wash f\71 Drive 
U Rotary M Casing 

Drilling "' Sonic Rig 128 Contractor: Boart Longyear 

.AOC l.nf"\fV'\VI<::n.ou-\11 ""'·'-"''" '8-27-13' 'T 

Page 
1 of 2 

6/19/2013 

m 

WELL DIAGRAM 

Casing Top Ele...: 20.91 (ft) 
Casing Type: s_s_ 

I 

Cement! 
Bentonite 
grout 

Revised 5-1!>-12 (RHM) 



f 

\ 

( 

I "ft: I TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCM Area 

LOG OF BORING B-8 

18.41 

Page 
2 of 2 

dorehole Number: B-8 Date Started: 6/19/2013 Date Finished: 6/19/2013 

Sampler 
Types: 

Split 
Spoon 

Shelby 

Bulk 
Sample 
Grab 
Sample 

Christian M. llull 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~ Penetrometer 

IQJ]vaneShear 

B California 

~Sonic 

X 
w 

c 0 
~ 0 ;;; 

-" t: 0 

" 0 

" 
N 

0 
5 
a 
" 

WATER LEVEL OBSERVATIONS 
While Drilling Sl m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

very i 
occasionally gray and reddish tan @ 25-27 ft. 

-CL- SILTY ClAY: Light gray, reddish brown, and yellowish 
brown, stiff to very stiff, laminated. 

-- Increased calcareous material and nodules, very stiff, dry 
@ 33-34.5 ft. 

-CL- SILTY CLAY: Light gray, medium stiff to very stiff, 
with abundant small calcareous nodules, occasionally 
off-white. 

FAT ClAY: Light gray and yellowish brown, stiff to 
very stiff, with manganese oxide veins, heavily oxidized. 
-- Slickensides@ 44ft and 46.5 ft. 

Operation [I] Auger 
Types: Notes: 

[]] Mud rTl1 Air Rotary 
Rotary tLLJ 

~ Continuous [] Core 
W Flight Auger Barrel 

~Wash f\"71 Drive 
U Rotary M Casing 

Sonic Rig 128 Contractor: Boart Longyear 

CS WELL DIAGRAM 
i': 
0. 
w 
0 

3/8" 
bentonite 
chip 
seal 

20!40 
silica 
sand 

I: .·J::=I:+ o.o1o" 
S.S. 
screen 

3/8" 
bentonite 
chip 
backfill 

Revised 5-1(1..12-(RHM} 
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I "11; I 'l"ETRA TECH 

Project Name: FPC-TX SUPPLEMENTALAOC CHARACTERIZATION 

Borehole Location: Former WWTP 

LOG OF BORING D-45 

15.05 

Page 
1 of 4 

dorehole Number: 0-45 Date Started: 6/13/2013 Date Finished: 6/13/2013 

I 

b: 
w 
0 

1\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 
!ifiilGrab 
~Sample 

Christian M. Llull 

~ Penetrometer 

m Vane Shear 

B California 

~Sonic 

Operation 
Types: 

[IIJ Mud 
Rotary 

~Continuous 
~ Flight Auger 

~Wash 
URotary 

WATER LEVEL OBSERVATIONS 

5l. m Upon Completion of Drilling 

MATERIAL DESCRIPTION 

~CH- FAT CLAY: Reddish brown to brick red, medium stiff, 
very plastic, jointed, with manganese oxide streaks, with trace 
oxidation. 
-- Silt-filled fractures@ 14.6 ft. 

-CH- FAT ClAY: Gray with reddish tan mottling, stiff to 
very stiff, with oxidation staining, with occasional calcareous 
nodules. 

-- Slickensides@ 19.8 ft. 

Drilling Equipment: sonic Rig 128 

'5L:=:_ __ m 

WELL DIAGRAM 

Concrete 
seal 
and pad 

Revised 1J.16-12{RHM) 
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(-n: I TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former WWTP 

LOG OF BORING D-45 

15.05 

Page 
2 of 4 

dorehole Number: D-45 Date Started: 6/13/2013 Date Finished: 6/13/2013 

~ 
w 
0 

f\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 
~Grab 
Msample 

~ Penetrometer 

l[l]vaneShear 

B California 

~Sonic 

Operation 
Types: 

[]]
Mud 
Rotary 

"' g 
0 
I 
a_ 

~ 
"' 

WATER LEVEL OBSERVATIONS 
While Drilling 'Sl.. m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

jointed, with common 

~CH~ FAT CLAY: Mottled yellowish brown, tan and light 
reddish tan, soft to medium stiff, jointed, with calcareous 
nodules and trace oxidation. 
-- Thin silt/sand seams@ 27.2 ft, 27.6 ft and 27.9 ft. 
-- Grading to SANDY FAT CLAY (CH), soft@ 28.2 ft. 

-CH- FAT CLAY: Gray and yellowish brown, stiff, with trace 
manganese oxide. 

-- Slickenside @ 32.8 ft. 

-- Fracture plane@ 33.5 ft. 
-- With silt lenses@ 33.6 ft and 34.3 ft. 

: Gray, i i i i common 
small calcareous nodules, with occasional oxidation @ depth, 
grading to SANDY CLAY (CL) in part. 
-- Several fracture planes every 2~4 inches@ 42-44.2 ft. 

-- Slickensides@ 46.7 ft and 50.3 ft. 

Notes: 

~ Continuous [] Core 
~ Flight Auger Barrel 
N Wash n Drive 
~ Rotary LiLJ Casing 

Drilling Equipment: Sonic Rig 128 Contractor: 

'L~ ____ m 

g WELL DIAGRAM 

Cement! 
Bentonite 
grout 

Revised5-16-12(RHM) 
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[ "11:: I TETRA TECH LOG OF BORING D-45 Page 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: For mer WWTP 

.Jorehole Number: D-45 

g 
i" 
0. 
w 
0 

Sampler 
Types: 

[8J Split 
Spoon 

I shelby 

~Bulk 
Sample 

~Grab 
Sample 

0.3 

0.9 

0.3 

0.9 

1.7 

~ Penetrometer 

m Vane Shear 

B California 

~Sonic 

Operation 
Types: 

[TIJ Mud 
Rotary 

[jf] Continuous 
Flight Auger 

I::SJ Wash 
Rotary 

15.05 

Date Started: 6/13/2013 Date Finished: 6/13/2013 

WATER LEVEL OBSERVATIONS 
While Drilling 5l- m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

brown and gray, very stiff to 
hard, very plastic, with iron nodules and trace calcareous 
material. 

SILTY CLAY: Reddish tan to light reddish brown 
occasional gray mottling, with abundant manganese and iron 
oxide nodules and staining, with increasing calcareous 
material @depth. 

~CH~ FAT CLAY: Reddish brown, very stiff, with abundant 
calcareous material and gray blebs. 

-- Grading to SILTY ClAY (CL)@ 59 ft. 

~SM- SILTY SAND: Light brown to brown with yellowish 
brown streaks, loose to medium dense, very fine to fine 
grained, with very little day, poorly graded in part, damp. 

..SW~ WELL-GRADED SAND: Light brown to brown, loose, 
very fine grained to medium grained, rounded, with very few 
fines. 

Notes: 

g WELL DIAGRAM 

~ 
w 
0 

3/8" 
bentonite 
chip 
seal 

20/40 
silica 
sand 

0.010" 
s.s. 
screen 

Revised 5-1!1-12 (RHM) 
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I '11:: I TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: FormerWWTP 

LOG OF BORING D-45 

15.05 

Page 
4 of 4 

dorehole Number: D-45 Date Started: 6/13/2013 Date Finished: 6/13/2013 

g 
i" 
a. 
w 
0 

Sampler 
Types: 

Split 
Spoon 

Shelby 

Bulk 
Sample 
Grab 
Sample 

0.6 

~ Penetrometer 

/[]Vane Shear 

B California 

m Son\c 

WATER LEVEL OBSERVATIONS 
While Drilling 'SL m Upon Completion of Drilling 

X 
w 

'i3 0 

"' 3 t: 
~ "-

0 

" 0 
::; N 

Remarks: 

0 
5 

MATERIAL DESCRIPTION 
a 
::; 

Bottom of 

Operation [)] Auger 
Types: Notes: 

[ill ~~~ry [2.2] Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
~Wash norive 
U Rotary l.:LJ Casing 

Sonic Rig 128 Contractor: Boart longyear 

:='l:_ __ m 

g WELL DIAGRAM 

~ 
w 
0 

75.8 

76.7 

79.5 

.·.· 20(40 
silica 
sand 

:":. 
·: . . 

Rev!sed5-16-12(RJ1M) 
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I '11: l TETRA TECH LOG OF BORING D-46 Page 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former WWTP 18.36 

aorehole Number: D-46 Date Started: 6/15/2013 Date Finished: 6/15/2013 

g 
F: 
0. 
w 
0 

Christian M. llull 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~ Penetrometer 

10] Vane Stiear 

B California 

~Sonic 

(.') 

g 
() 

I 

~ 
(.') 

WATER LEVEL OBSERVATIONS 
While Drilling 5l m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

ClAY: Brown to gray stiff to 
iron nodules and 

~CL~ SILTY CLAY: Reddish brown, medium stiff to stiff, 
slightly to medium plastic, jointed, with silt lenses. 
-- Slightly moist@ 7-8ft. 

-- Grading to SILT (ML) @ 9.5 ft. 
-- Very fine grained SANDY SILT (ML) layer@ 10-10.5 ft. 

-- Becoming light reddish brown, with manganese oxide 
staining, blocky @ 11 ft. 

-- SANDY CLAY 18.8-19.3ft. 
-SM- SILTY SAND: Light brown to yellowish brown, loose, 
very fine grained, moist, slightly clayey in part. 

20.7 ft. 

-CH- FAT CLAY: Reddish tan gray mottling, stiff to 
very stiff, with occasional manganese oxide staining. 

Operation [I] Auger 
Types: Notes: 

[IlJ ~~~ry IZ2I Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
~Wash norive 
U Rotary DLJ Casing 

Sonic Rig 128 Contractor: Boart longyear 

-='l. ___ m 

WELL DIAGRAM 

Concrete 
seal 
and pad 

R""'sed5-15-12 (RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

8orehole Location: Former WWTP 

13orehole Number: D-46 

~ g g 
J: 

~ f-a. 
w :s 0 

-lv 
-

-

~ 
-

-

-

-

1§._ 

-

-

-

~ 
-

-

-

-

_§__ 

-

-

-

50 
Sampler 
Types: 

z 
0 

o;:: 
IY<( 
<(IY 

g 
Of-
ZWf-
<(Z<f! 
f-WUJ 

~ 
<fl<l.f-

SPT 

~~: 

\71 Split 
~Spoon 

I shelby 

~Bulk 
~Sample 
~Grab 
112:1 Sample 

I Logger: Christian M. Uull 

~ 
f-z 
w 
f-z 
0 
() 

w 

"' => 
f-
<f) 

6 

"' 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~ Penetrometer 

m Vane Shear 

B California 

~Sonic 

Surface Elevation: 18.36 

I 1 -r;n.\: 1 DateStarted: 6/15/2013 I DateFinished: 6/15/2013 

WATER LEVEL OBSERVATIONS 
While Drilling 'Sl m Upon Completion of Drilling .7 m 

X 
w 

'il 0 
;;; 

"" f-

~ 
:;; ~ 
:J () 

<f) 0 ;:: z 
w 5 <f) 

MATERIAL DESCRIPTION g WELL DIAGRAM 
0 

!;; 
0 

0 :'i 
:J a. 

LL PI 

J: 
t;: 
w 
0 

~r..l:~~~-=-:---===;-;-;:,-:o:---;:---=--,--:;----;;---j 25.5 -CL- SANDY ClAY: Gray, medium ~t!ff~ occasionally soft, f-
with abundant calcareous nodules, with trace oxidation and 
manganese oxide staining. 

1 -- Moist@ 27.8-28.2 ft. 

-- Increased oxidation @ 28.5 ft. 
-- Grading to CLAYEY SILT (ML)@ 28.8-29.4 ft and 
29.9-30.6 ft. 

f

f

f-

f-
-'31.1 

h:l'~-M=':'LL:=---=:=, SilL .-T::,::"" Llig':":htl~ i brow,_n,'-"-"' wiith 1~ gray'-'' s=treak""s,,'-" llo ?ose,,-= sand02y .. ':--:-----131.6 
..SM- SILTY SAND: Light brown, loose, very fine grained to !
fine grained, non-cohesive, wet, grading to CLAYEY SAND 
(SC). -

-
i?hb.f--;:;-===""~=-=::c-;=====;::;c-----{:'34.9 -CL- SANDY CLAY: Ught gray, ligh,t brown and ligh~ 
~ reddish tan, soft to medium stiff, with occasional oxidation, 

jointed. 1-

-- Interbedded with sand lenses @ 37-38 ft. f-

-- Heavily oxidized @ 38-39 ft. f-

1-
39.8 

1-

f-

42 

~ i~o~~ to medi:;:~~~~:~~:t~ t~ept~ 
~ ·. -- GradingtoSILTYSAND(SM)@41 ft. 

brown, 

-SM- SILTY SAND: to very light gray, loose to 

1-
medium dense, very fine grained, interbedded with silts and 

. . clays throughout, darker with depth, occasionally grading to 

~ 
~ 
~ 
~ 
~ 
~ 

. - SANDY CLAY (CL) and SANDY SILT (ML). 

-SM- SILTY SAND: Light brown ' 1 brown, loose 
to medium dense, fine grained to very fine grained, uniform, 
slightly clayey. 

~55~ 
~ f-

~ 
:- ~ 
r- ~ 

-- Predominately light brown @ 47-49 ft. 

:-
49.7 

-- Medium stiff clay layer@ 49-49.3 ft. 
i 'to lioht arav rn' •a_,_.q_7 ft. 

Operation Ill 
Types: ~Auger Notes: 

[TIJ ~~~ry IL2J Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
Nwash K/lOrive W Rotary M Casing 

Drilling Equipment: sonic Rig 128 Contractor: Boart Longyear 
'8-27-13' 'lT_AUSl 

Cemen!l 
Bentonite 
grout 

Rcvlsetl 5-16-12 (RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former WWTP 

Borehole Number: D-46 

g 
I' 
0. w 
0 

Sampler 
Types: 

Logger: 
FPC-TX 

0 

0 

0 

0 

0 

0 

0 

~Split 
Spoon ~ Penetrometer 

I shelby [Q]vaneShear 

~Bulk 
Sample ~California 

~Grab 
Sample ~Sonic 

Chrislian M. Llu!f 

X 
w 

'i3 0 
~ 8 ~ 
0 
0 
N 

6 z 

Operation 
Types: 

[]]Mud 
Rotary 

!jEj Continuous 
Flight Auger 

I:SJWash 
Rotary 

Surface Elevation: 18.36 

Date Started: 6/15/2013 Date Finished: 6/15/2013 

WATER LEVEL OBSERVATIONS 
While Drilling 5l m Upon Completion of Drilling 

MATERIAL DESCRIPTION 

-CH- FAT CLAY: Gray with reddish tan 
stiff to very stiff, with abundant calcareous 
occasional manganese oxide staining. 
-, Highly faulted@ 51-56 ft. 
-- Numerous slickensides (45 degrees from horizontal) @ 
51 ft. 
-- Multiple shear fractures, slickensides, trap block@ 52 ft. 
-- 60 degrees from horizontal @ 52.5 ft. 
-- Low angle 30 degrees from horizontal @ 52.7 ft. 
-- Shear zone@ 53.3-54 ft. 
-- Clay filled angular fracture, slightly moist below@ 54.8 
ft. 

57.5 ft. 
-ML- SILT: Reddish tan, medium dense, very fine grained, 
slightly clayey, uniform, non-cohesive, becoming lighter with 
depth. 
-- Moist, grading to SILTY CLAY (CL)@ 60-61.5 ft. 

-- Occasional yellowish brown streaks@ 73.5-75 ft. 

Notes: 

Sonic Rig 128 Contractor: Boart longyear 

'L_ m 
~--

g WELL DIAGRAM 
I' 
0. 
w 
0 

3/8" 
bentonite 
chip 
seal 

20/40 
silica 
sand 

Rwised &-16-12 (RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: FormerWWTP Surface Elevation: 18.36 

dorehole Number: D-46 In ::::: ,,. I Date Started: 6/15/2013 I Date Finished: 6/15/2013 

WATER LEVEL OBSERVATIONS 

'~ c While Drilling Sl m Upon Completion of Drilling '1- m 
1-- X 

~ 
z w 

z w \3 0 e:. 1-- ;;; 0 z Eo 1--o;:: 0 r: :;; r: 0 
(!) 0 

"';2 0 ::; 0 "' 0 
[§,__ w Ui 0 -' MATERIAL DESCRIPTION € i• 0: z 0 ;:: 0 € WELL DIAGRAM zw,__ :J w 5 <!) z o: :r: 

~ 
<fCZ<IJ 

o[~~ 
1-- 0 a 5 <!) :r: 1-- 1--WW <!) :J "- 1--"- Ul"-1-- i5 >- ::; "- ;;; ;2 "-w 15 0: UJ 0 SPT 0:8[~ " 0 LL PI " "' 0 

~~j ·•.•.· E 
•••••• 

-1v -- SANDY CLAY (CL) lenses with small gravel@ 76-76.5 r-- · ... ~ ft. l.J7 t:: ·.·: 0.010" 
. . -SP- POORLY GRADED SAND: Light brown, tan and ·· .. :: E :: s.s . 

- yellowish brown, loose, very fine grained. r- ~ 
.· .. screen 

0 k< <.: :,_ .. 

••••••• 

. 
·•.:: ~ - r:: r-- . ..... 

~ 
r-- : . . ~ :_._ .. 

0 
-~ 

• •••••• - L ; 
IJlt •••••• ' 

~ 0 
_ i~~;s ~~ ~g~~~~~~1:~~~-brown~ s~if~~~~Zl~~~~c(~~~ 

• 
...... 

I s2 
Bottom of borehole at 82.0 feet 

( 

( 
Sampler ~Split ~ Penetrometer 

Operation (IJ Auger Notes: Types: Spoon ;,;; Types: 

I shelby Vane Shear [TIJ Mud IZ2J Air Rotary Rotary 

~Bulk ~California ljl!] Continuous [] Core 
Sample Flight Auger Barrel 

~Grab ~Sonic !::;}Wash ~Drive 
Sample Rotary Casing 

Logger: c~ri_sH~~M. Llull Drilling Sonlo Rig 128 (" Boert Loogyoec 
FPC-TIC I '"U"-' 'B-27-13 . TT_AUSl 

Reviset!5-16-12 (RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCM Area 20.41 

dorehole Number: D-4 7 Date Started: 6/18/2013 Date Finished: 6/18/2013 

g 
F= 
"
UJ 
0 

Bulk 
Sample 

Grab 
Sample 

Christian M. Llu!f 

0 

0 

1.1 

2500 

105 

5.2 

52.7 

0.7 

0.7 

0.8 

0.7 

0.5 

~ Penetrometer 

mr Vane Shear 

B California 

~Sonic 

Operation 
Types: 

"' '3 
0 
I' 
"-
r:i 
"' 

WATER LEVEL OBSERVATIONS 
While Drilling Sl m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

brown, stiff to very stiff, with 
occasional manganese oxide staining and calcareous 
material. 
-- Abundant calcareous material@ 6-7ft. 

-CL- SILTY CLAY: Reddish brown, soft to medium 
with abundant calcareous material. 
-- Moist, very soft@ 7.5-8.5 ft. 

-- Very stiff@ 10.5-11.5 ft. 

-- Moist CLAYEY SAND (SC) layer@ 11.5-12.5 ft. 

1 stiff to very i 
occasional manganese oxide staining, medium to very plastic, 
with calcareous nodules. 

-- Occa~ional gray veins @ 17 H 18 ft. 

-- Blocky@ 19-20 ft. 

-- Becoming SILTY CLAY (CL) @20-22 ft. 

brown, 

Notes: 

[I}] ~~~ry IZ2J Air Rotary 

~ Continuous [) Core 
W Flight Auger Barrel 
N Wash n Drive 
~ Rotary M Casing 

Drilling Sonic Rig 128 Contractor: Boart Longyear 

:=-'l:_ __ m 

g 

t 
UJ 
0 

WELL DIAGRAM 

Casing Top Elev: 23.47 (ft) 
Casing Type: s.s. 

Concrete 
sea! 
and pad 

R.,;sed 5.1(1..12 (RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCMArea Surface Elevation: 20.41 

doreho!e Number: D-47 I i • r;" I Date Started: 6/18/2013 I Date Finished: 6/18/2013 

WATER LEVEL OBSERVATIONS 

I~ 
;;- While Drilling Sl m Upon Completion of Drilling !l. m 
f- X 

I~ 
z w 
w 13 0 

~ z f- ;;; 0 z 5 f-
o;:: 0 

~ 
;;; ~ 0 (!) 0 «< 0 ::; 0 N 0 

~ 
<« w if) 0 

_, 
MATERIAL DESCRIPTION g Of-

- ~ "' z 0 ;:: 0 g WELL DIAGRAM 

~ li ZWf- ::J w 5 if) z 
'I' J: <(ZifJ f- 0 a :} if) J: f-

~I'" 
f-WW if) ::; ::J 0. f-0. ifJO.f- o E ~ 6 ~ 0. z < 0. w - :l: " ;;; "' w 

0 SPT "-~ " 0 LL PI (!) 0 

(~· 0.4 

I 
\soft, ~ith ..... ~, nodules and material, with 

f.?s ~ -v (~· i oxidation staining, grading to CLAYEY GRAVEL 

~ ;~: icGC). 

\~CL- SILTYCLAYWITH GRAVEL: Mottled light gray, light f-;'7 

~g 1
\br?wn, light yellowish brown, with abundant large ~ - I 'nodules, with 'oxide e" i i 1- !§ 

1 -~~- SILTY CLAY: Gray to light gray, medium stiff to very 
1- ~ 21.4 l~tiff, with small calcareous nodules and iron nodules, 

,2Q... i 1 zone. ~ 

!!l 
, -CL- ~ILl_! ClAY: Reddish brown to brown, soft, ':io.s 

~ -
17.4 

f11 __ Brown ~~a;l":)~r~ ~i~~ ~~~~e~,1~oist, transition zone. (r-
- -CLM SILTY CLAY: Gray to light gray, medium stiff to stiff, 1- ~ with small calcareous nodules, with occasional manganese 
-

20.8 
oxide staining. r-

~ -
-- Abundant iron nodules @ 34-36 ft. f-

&_ 
1- !:.': 

-
-- With occasional light reddish tan mottling@ 36-38.5 ft. 1-

~ -
762 f- ~ -

jsss 
- _ -CH- FAT CLAY: Reddish brown, stiff. \39 

0.4 -CL- SILTY CLAY: Mottled gray, yellowish brown, and 
~ reddish brown, stiff, with calcareous nOOules. r-

- ~ 
f-

42 -
-S!\1- SILTY SAND: to light gray, loose, very fine 

- '• 
grained to fine grained. 1- Cement/ 

Bentonite 

- .. ·. 
r- grout 

~ f-
- L--

l'""m"~'"~~-•"-~~"~""· 
147 

- with abundant calcareous material and nodules. L--

49 

;~: 0.4 
:~~;n~~~~~~y~;~~!~r::;;1~nd I 1' brown, m~~~rl~le< 50 

Sampler [gJ Split ~ Penetrometer 
Operation [I] Auger Notes: Types: Spoon Types: 

I shelby [[]vane Shear [IT] Mud 122] Air Rotary Rotary 

~Bulk 
Sample B California ~ Continuous [] Core 

Flight Auger Barrel 

~Grab 
Sample ~Sonic I:SJWash 

Rotary 
~Drive 

Casing 

Logger: Christian M. Uull Drilling Fnll;nment Sook R;g 128 (', 

FPC-DC ''""'~"v"·'r"'H-27-13 'T Revised 5-16-12 {RHM) 



1-rtl TETRA TECH LOG OF BORING D-47 Page 
3 of 5 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCMArea Surface Elevation: 20.41 

Borehole Number: D-47 I r-Ye:":' I -(in.): j Date Started: 6/18/2013 j Date Finished: 6/18/2013 

WATER LEVEL OBSERVATIONS 

I~ 
,. While Drilling 'SL m Upon Completion of Drilling _'f. m ,_ @ 

I~ 
z 

z w 'i3 Cl 
it ,_ 

~ 0 z -"' f-
Cli= 0 !; " !; 0 

"' 0 

"'"' (_) ::; N 0 

18 (§~ w "' 
() 

6 ~ 

MATERIAL DESCRIPTION g 
" "' z Cl i= () g WELL DIAGRAM 

~ 
ZWf- :::> w 5 "' z 

'I' J: <(ZU> 

Cl '[ ~ 
,_ 

Cl a :'i "' J: 
f-

~ 
f-WW U) ::; ::J "- f-

"- <J)Il.f- 0 I< "- z ;:2 "-w w 
Cl SPT 0:8 ii "' Cl LL PI " "' Cl 

and manganese oxide staining. 
- -

0.6 . 

- -- Slickensides @ 51.5 ft. -

- -
0.8 -- Heavily fractured zone @ 53-57 ft. 

- -

_&_ -- Slickensides @ 54.5 ft, 56.5 ft, and 59.3 ft. -
33.4 

- -

-
0 

- -

- -0.8 
lQ_ 

1.1 -- Increased calcareous material@ 60ft. 
-

- -- 1 silty, with reddish tan-mottling @ 61 ft. __§1 

( 
\ 

~ -CL- SILTY CLAY: Light gray to yellowish brown, medium 
- stiff to stiff, with trace manganese oxide staining and nodules, -

with reddish tan mottling, with slickensides at 6-inch spacing. ~ 
-

0.5 
' -- Highly faulted@ 61.5-66.5 ft. - ~ 

~~: ~ - ~ ~ __§§___ ~ 

~~: ~ - ~ 

~ -

i~: ~ 
-(9 0 -- Softer and sandier, with predominant reddish tan and 

-

~~: 
I@ 67-68 ft. . IJ;a 

-CL- SILTY ClAY: Reddish brown, medium ~tiff, 
micaceous. -

~~: 
0 

_1Q_ 
l0.5 

>?: -CL- SANDY CLAY: Reddish brown to reddish tan, soft, I-~<: 3.4 with very fine grained sand throughout, grading to CLAYEY 

-

II 
SAND (SC). 

172.5 

I -

J 
-CL· SILTY CLAY: Reddish brown, soft to medium stiff, f-
with SANDY CLAY (CL) layers. 

- -- Soft, moist@ 73.5-74.5 ft. f-

75 

( 

Sampler lZ] Split ~ Penetrometer 
Operation ~ JAuger Notes: Types: Spoon Types: 

I shelby m Vane Shear [TIJ Mud 122] Air Rotary Rotary 

~Bulk 
Sample B California 

llE} Continuous [] Core 
Flight Auger Barrel 

~Grab 
Sample ~Sonic l:SjWash 

Rotary 
IS2J Drive 

Casing 

Logger: Chri,t;eo M. Ll"ll Drilling Fm •inment: Sooio Rig !28 

''""'~"u"·' PJ 8·27-13 'T I_C:I~V\,;Jt::UII:L-M_ NELL. Revised5-1S.12(RHM} 



I 'U: I TETRA TECH LOG OF BORING D-47 Page 
4 of 5 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCMArea Surface Elevation: 20.41 

Borehole Number: D-47 lr r (in.): I Date Started: 6/18/2013 I Date Finished: 6/18/2013 

WATER LEVEL OBSERVATIONS 

~ t- While Drilling ~ m Upon Completion of Drilling 'l- m 
f- G) 

~ 
z Remarks: w 'll 0 "' z f- ;:; 

0 z e f-
Oi= 0 

~ " ~ 0 

"' 0 n:.: 0 ::J 0 N g 

i ~g: w (f) 0 MATERIAL DESCRIPTION g 

I "' z 0 i= 0 g WELL DIAGRAM ZWf- ::J w 5 (f) z 
'i' :c .:zen f- 0 0 ::; (f) :c 

f- f-WW oi (f) ::J "- f-
"- ~ 

(f)(l_f- 0 & ::J "- z .: "-w 

" 
n: w 

0 SPT 0:::-S "' 0 LL PI "' 0 

~~j 
0 

~ -lv J -

_p 
0 -CL- SILTY CLAY: Reddish brown, very stiff, with trace 

- manganese oxide staining, with trace calcareous nodules, -
with gray clay veins. 

- ~~ Slickenside @ 78.5 ft and 82.2 ft. -
8.3 

_1l_Q__ ~ -

- -217 

- -
-- Very stiff @ 82-84 ft. 

- -
1.4 

84 -
-CL- SILTY CLAY: Reddish tan toHg~: reddish b.'?.~":- ~oft, 

i§_ occasionally medium stiff, grading to SANDY CLAY (CL) in - 3(8" 
13.3 part. bentonite 

( 
- -- Very soft@ 85.5-86.5 ft. -

chip 
seal 

-
0.1 1:-. 

88 I .. :."· -

% -SC- ClAYEY SAND: Tan and light brown, loose, very fine I·· ·'-: 20/40 
v; grained, with occasional clay lenses. silica 

- 10.1 f;; i9 - I.· . <: 
sand 

_1l_Q__ ~ % :·-. 
~ 

~ % 
-

~ - X 91 
10.9 -SM- SILTY SAND: Light brown to 1 brown, loose, ~ ·. 

very fine to fine grained, saturated. 
~ 

·.· 
- - : ': 

~ 
.· . · ... 

- 1.1 t--- ·::.· 
~ : ': - . -.. t---
~ 

.· 

___&__ <:- <_: 
0.8 -- Becoming SANDY CLAY (CL)@ 95-96 ft. r-- : .... ~ .< 

I 96 
.. : 

~ - · .. 
-· -SP- POORLY GRADED SAND: Yellowish brown to light ·:.: .• · -- .. . -

brown, loose, well rounded, fine grained, with very little clay f-
•··.·· . 

.. t--- 0.010" 0.5 .. and silt. I= S.S . 

-
. '.:.:· 

t--- <.> I= -- .. screen .. 

•• ·- :·: I= .. . ·. I= -
0.8 F·:. t---

<.> I= --..-
100 -- SAND' CLAY ICLl laver. ' brown and orav ® ' 100 

I= -: _.-. -. 1:::: 

I 

Sampler Split ~ Penetrometer 
Operation ~~Auger Notes: Types: Spoon Types: 

Shelby Vane Shear []]Mud !22J Air Rotary Rotary 

Bulk California !jEJ Continuous [I Core 
Sample Flight Auger Barrel 

Grab ~ Sonic ~Wash ~Drive 
Sample Rotary Casing 

I Logger: Chri'U'" M. Llull Drilling"' i nt: Sonic Rig 128 Contractor: Boart Longyear 

FPC-T> '""· • B-27-13 T Revised 5-1S.12 (RHM) 
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I "ll; I TETRA TECH LOG OF BORING D-47 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCM Area Surface Elevation: 20.41 

dorehole Number: D-47 I r:i I Date Started: 6/18/2013 ] Date Finished: 

WATER LEVEL OBSERVATIONS 

~ ~ While Drilling 51_ m Upon Completion of Drilling '1-
,_. X 

·~ 
z w 
w 'ij Cl 

" z ,_. 
~ Cl z 3 t:: 

~~ 0 
~ " ~ 

0 

"' 0 () 
:J "' 0 

i ;§g: w in () 
ci ~ 

MATERIAL DESCRIPTION g "' z Cl ;:: () g ZWI- ::J w 5 s z 
'i' I <(ZUl t;; Cl 0 "' I ,_. 1-WW 

Cl i 1 i ::J a. ,_. 
a. ~ UlO.I- 0 >- :J a. z <( a. w "' "' w 

SPT 
-~ " Cl LL PI " "' Cl Cl a.-

1.1 ... Jft. I 
- -SM- SILTY SAND: Light brown, loose, with yellowish r-

brown streaks and lenses, very fine to fine grained. . . 
-

0.9 
.. 1-

- .. .. 1-

104 -
3.5 -CL- SANDY CLAY: Grayb:own, soft to medium stiff, with 

I .1Q§__ occasional FAT CLAY (CH) layers, occasionally grading to r CLAYEY SAND (SC). 

- 1-
8.3 

107 
Bottom of borehole at 107.0 feet. 

. 

Sampler X Split ~ Penetrometer 
Operation [I] Auger Notes: Types: Spoon Types: 

Shelby IDivaneShear [[IJ Mud IZ2J Air Rotary Rotary 

Bulk B California ~Continuous []Core 
Sample Flight Auger Barrel 

f9rab ~Sonic ~:s~wash 
Rotary 

fSZJ Drive 
Casing 

Logger: Christian M. Llull Drilling i : Sonic Rig 128 Contractor: Boart Longyear 

~" '8-27·13 Tic 

Page 
5 of 5 

6/18/2013 

m 

w ELL DIAGRAM 

=1: =· 0:::1.· . ·: =1· ... : = . :.' ~.:.·. =1. :::::.··. 
:. : ~I· 

=.····· = 

Native 
slough 

Re\llsed 5-16-12 (RHM) 
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I "It; I TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former Brookings Property 

LOG OF BORING P-61 

17.6 

Page 
1 of 1 

dorehole Number: P-61 Date Started: 6/22/2013 Date Finished: 6/22/2013 

€ 

t w 
0 

Sampler 
Types: 

Split 
Spoon 

Shelby 

Bulk 
Sample 

l«i1J Grab 
11:i:J Sample 

,. ;t 
f-z 
w 
f-z 
0 
0 

Penetrometer 

Vane Shear 

California 

Sonic 

X 
w 

\3 
~ 

0 ,. 
;;:: 

0 
0 

"' ci 
z 

WATER LEVEL OBSERVATIONS 

'Sl m Upon Completion of Drilling 

MATERIAL DESCRIPTION 

to dark gray brown, medium 
stiff, with occasional roots and organic material. 

-CL- SILTY CLAY: Light brown and tan, with occasional 
gray, very stiff, with calcareous material and mottling 

-CL- SILTY ClAY: Reddish tan to 
calcareous material and silt lenses. 

-- Blocky, with gray mottling and manganese oxide staining, 
dry@ 6-7ft. 

-- Thin weathered yellowish brown layer, dry@ 11.5-11.7 
ft. 

-CH- FAT CLAY: Reddish brown, medium stiff to 
occasional gray veins, calcareous lenses common. 

-- Erosional surface@ 13.5 ft. 
il I 

RCL- SILTY CLAY: Reddish brown with reddish tan streaks, 
medium stiff to stiff, with abundant manganese oxide staining, 
with abundant calcareous material. 

-- Heavily oxidized @ 19-19.5 ft. 

Bottom of borehole at 22.0 feet. 

Operation Auger 
Types: Notes: 

[TIJ ~~~ry !22] Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
N Wash 1\71 Drive 
~ Rotary 8LJ Casing 

128 Contractor: Boart 

~"--___ __ m 

€ WELL DIAGRAM 

silica 
sand 

0.010" 
S.S. 
screen 

Revised5-1S.12(RHM) 
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I "11: I TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: Former Brookings Property 

LOG OF BORING P-62 

18.83 

Page 
1 of 1 

dorehole Number: P-62 Date Started: 6/21/2013 Date Finished: 6/21/2013 

X w 
'i3 0 "' 3 1- ~ 

" 
0 
0 

:J N 

g 0 
5 :r: 0 1- :J 0. w 

0 

WATER LEVEL OBSERVATIONS 
While Drilling 'Sl. m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

to 

g WELL DIAGRAM 

~ 
w 
0 Casirl,l Top Elev. 21.66 (fl) 

CaslrvJ Type: S.S. 

Concrete 
seal 
and pad 

'il--=--c==c-c""""'~-c-c~--....,-,--,---,=---1 3.5 
-CL- SILTY CLAY: Light brown and tan, medium stiff to 
stiff, with abundant calcareous material. 

-CL- SILTY CLAY: Reddish brown, medium stiff, with 
occasional gray mottling, with occasional thin silt stringers, 
with occasional calcareous' material. 
-- Yellowish brown clay layer@ 7.5~8 ft. 
-- Reddish tan @ 8-9 ft. 

-- SILT(ML)@10-11 ft. 

-- Softer@ 11-12 ft. 

-CL- SILTY CLAY: Reddish brown to reddish tan, medium 
stiff, with occasional gray mottling, blocky, with occasional 
manganese oxide staining. 
-- Sandy clay stringers (1/4 inch thick)@ 12.8 ft, 14ft, and 
15.2 ft. 

-CL- SILTY ClAY: Reddish brown, medium stiff, with gray 
mottling, with abundant manganese oxide staining, jointed, 

-CL- SILTY ClAY: Yellow brown to reddish tan, very stiff to 
hard, with occasional gray veins, with abundant calcareous 
materiaL 

318" 
bentonite 
chip 
seal 

20/40 
silica 
sand 

0.010" 
S.S. 
screen 

1--LL-"-"----'----'---'----'------"--'---'---==-, -- Mottled with gray@ 20.3-21 ft. 

Sampler 
Types: 

Christian M. Llul! 

AOC 

Penetrometer 

California 

Sonic 

Thin shell fragment layer, calcareous cemented, slightly 

Operation Auger 
Types: 

ill] ~~~ry IZ2J Air Rotary 

~ Continuous [) Core 
~ Flight Auger Barrel 
N Wash n Drive 
U Rotary M Casing 

Bottom of borehole at 22.0 feet. 

Notes: 

Sonic Rig 128 Contractor: Boart longyear 

Revi•ed 5-1!H2 (RHM) 
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I 'n: I TETRA TECH LOG OF BORING P-63 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: FormerWWTP 

g 
I 
f--
"-w 
0 

P-63 

1\71 Split 
16J Spoon 

I Shelby 

~Bulk 
~Sample 
[(iti]Grab 
Msample 

"' "' "--
f--z w 
f--z 
0 
0 

0 

1.1 

0.7 

0.4 

0.2 

0 

0 

0 

0 

0 

0 

~ Penetrometer 

m Vane Shear 

B California 

~Sonic 

i'!i 

"' 0 

'" ;; 
~ 

0 
0 
N 

0 z 

Operation 
Types: 

flTl Mud 
U1J Rotary 

rilf1 Continuous 
biJkd Flight Auger 
Nwash 
~Rotary 

22.06 

Date Started: 6/17/2013 Date Finished: 6/17/2013 

WATER LEVEL OBSERVATIONS 
While Drilling Sl m Upon Completion of Drilling 

MATERIAL DESCRIPTION 

-CL- SILTY CLAY: Reddish brown, very stiff, with 
occasional manganese oxide staining, with calcareous zones, 

~CL~ SILTY CLAY; Reddish brown with gray veins, soft to 
medium stiff, jointed, slightly moist. 

-- Calcareous @ 8-10 ft. 

-CL- SILTY CLAY: Light gray and yellowish brown, medium 
stiff, with abundant oxidation staining, with trace manganese 

Notes: 

:-,'l.:.._ __ m 

WELL DIAGRAM 

Concrete 
seal 
and pad 

3{8" 
bentonite 
chip 
seal 

20140 
silica 
sand 

0.010" 
s.s. 
screen 

20{40 
silica 
sand 

Revised 5-16-12 (RHM) 
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1'11:) TETRA TECH LOG OF BORING P-63 Page 
2 of 2 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: FormerWWTP Surface Elevation: 22.06 

Ooreho!e Number: P-63 I :(in.\: ! Date Started: 6117/2013 _! Date Finished: 611712013 

WATER LEVEL OBSERVATIONS 

I~ l.. While Drilling ~ m Upon Completion of Drilling .'l. m 
f- [!j 

1; 
z Remarks: w \3 a z f- ;;; e:. 0 z .eo f-

0 oF 0 f:: :;; ~ 0 "' ~<2 0 :J N 0 w Uj 0 ci ~ 

MATERIAL DESCRIPTION g Of-
u "' z a F 0 g WELL DIAGRAM 

ZWf- ::> w 5 ~ 
z ;: I 

~ 
<(ZU) 

9I ~ 
f- 0 a U) I f- f-WW U) ~ ::> o_ 

f-o_ U)Q_f-
0 >- :J o_ ;;; <( o_ w "' "' w 0 5 SPT o__ "' 0 LL _F'I "' "' 0 

0 

~!'"~ '~'"-·-~~, I ~ :;.-· -
. . . 1- backfill SANDY FAT ClAY: Light gray, soft to med1um st1ff, 

,7g~;~ medium calcareous nodules, grading to SANDY r 
Bottom of borehole at 27.0 feet. 

Sampler (81 Spilt Penetrometer 
Operation [I] Auger Notes: Types: Spoon Types: 

I shelby Vane Shear [}]Mud I22J Air Rotary Rotary 

~Bulk 
Sample California fjEJ Continuous (] Core 

Flight Auger Barrel 
~Grab 

Sample ~Sonic ~Wash 
Rotary 

fQJ Drive 
Casing 

1 Logger: Chr'1stian M. Uull Drilling l=r nl• Sonic Rig 128 Contractor: Boart Longyear 
_AOC< • B-27-13 · rr~ 

Reviwd5-1fl.-12fRHMI 



[ '11::) TETRA TECH LOG OF BORING P-64 Page 
1 of 1 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCM Area 

dorehole Number: P-64 

10 
0. 
w 
0 

Sampler 
Tvpes: 

f\71 Split 
~Spoon 

I Shelby 

rn Bulk 
~Sample 
[001] Grab 
lb2j Sample 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. ~ Penetrometer 

IO]vane Shear 

B California 

~Son'1c 

Operation 
Types: 

[IIJ Mud 
Rotary 

~ Continuous 
W Flight Auger 
Nwash 
URotary 

19.68 

Date Started: 6/17/2013 Date Finished: 6/17/2013 

WATER LEVEL OBSERVATIONS 
While Drilling '51. m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

-CL- SANDY ClAY: Light brown, stiff, mottled with brick 
red oxidation, with occasional gray lenses, heavl!y oxidized, 
grading to SILTY ClAY (CL). 

-- Lighter with depth @ 8 ft. 

-ML- SILT: Light brown and tan, loose, friable. 

-- Very stiff 6-inch layer@ 13 ft. 
-- Grading to S!L 1Y SAND (SM), loose, very fine grained, 
occasionally fine grained @ 13-15 ft. 

Light brown to orange brown, loose, 
to fine grained, slightly clayey, with clay 

-SC- ClAYEY SAND: Light brown and tan, occasionally 
dark brown, loose, very fine to fine grained, moist, grading to 
SANDY CLAY (CL). 

Light brown and tan, medium stiff to 
soft, with abundant calcareous material and large nodules. 

Bottom of 
Notes: 

feet. 

'L~-~~-m 

g WELL DIAGRAM 

Concrete 
seal 
and pad 

3/8" 
bentonite 
chip 
seal 

20!40 
silica 
sand 

0.010'' 
S.S. 
screen 

3/8" 
bentonite 
ch'1p 
backfill 

Revised S.1fl.12 (RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCM Area 

LOG OF BORING P-65 

20.48 

Page 
1 of 1 

dorehole Number: P-65 DateStarted: 6/17/2013 Date Finished: 6/17/2013 

g 
I 
I-
n. 
w 
0 

Sampler 
Types: 

Logger: 
FPC-TX 

f\./'1 Split 
~Spoon 

I Shelby 

rn Bulk 
t£j Sample 

[OOiJ Grab 
112]Sample 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~ Penetrometer 

IOJ]vaneShear 

Bcalifornia 

~Sonic 

X 
w 
0 

t: 
:;; 

"' :J 
0 
5 a 
:J 

Operation 
Types: 

~ 
0 
0 
N 

[J] Mud 
Rotary 

~ Continuous 

WATER LEVEL OBSERVATIONS 

While Drilling oz:=::_ __ m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

SILT: Light brown, loose, 

-CL- SILTY CLAY: Reddish brown, very stiff to hard, with 
calcareous material and silt lenses throughout. 
-- Moist and softer@ 4-6.5 ft. 

calcareous zones, grading to CLAYEY SAND {SC). 

-CH- FAT CLAY: Reddish brown, stiff to very stiff, with 
occasional gray mottling and veins, with trace manganese 
oxide staining and calcareous nodules. 

-Cl- SILTY CLAY: Reddish brown, medium stiff to very 
stiff, jointed, with trace gray mottling and calcareous material, 
grading to FAT ClAY (CH). 

~sc- CLAYEY SAND: Reddish tan, loose, very fine grained, 
with lenses of sandy clay interbedded, grading to SANDY 

~ Flight Auger Barrel 

N Wash n Drive 
U Rotary lliJ Casing 

'L:=::_ __ m 

g WELL DIAGRAM 

',••. 

Concrete 
seal 
and pad 

3/8" 
bentonite 
chip 
seal 

20/40 
silica 
sand 

0.010" 
s.s. 
screen 

20/40 
silica 
sand 

Revised 6·1&.12 (RHM) 
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I "II: l TETRA TECH 

Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: VCM Area 

LOG OF BORING P-66 

19.65 

Page 
1 of 1 

dorehole Number: P-66 Date started: 6/20/2013 Date Finished: 6/20/2013 

g 
I 

b: 
w 
0 

Sampler 
Types: 

Split 
Spoon 

Shelby 

~Bulk 
~Sample 
l«i1] Grab 
Msample 

Penetrometer 

Vane Shear 

California 

~Sonic 

WATER LEVEL OBSERVATIONS 
While Drilling Sl- m Upon Completion of Drilling 

Remarks: 

MATERIAL DESCRIPTION 

i and gray, medium stiff 
to stiff, with occasional calcareous material, slightly plastic. 

-- Occasionally reddish tan @ 9-11 ft. 

tan and yellowish brown 

Operation Auger 
Types: Notes: 

[ill ~~~ry [22] Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
N Wash f\:11 Drive 
U Rotary M Casing 

128 

)[:=:-c___m 

g WELL DIAGRAM 
I' 
n. 
w 
0 

Concrete 
seal 
and pad 

3/8" 
bentonite 
chip 
seal 

20/40 
silica 
sand 

0.010" 
s.s. 
screen 

Revised5·16--12 (RHM) 
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Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION 

Borehole Location: FormerWWTP 

LOG OF BORING P-68 

19.64 

Page 
1 of 1 

doreho!e Number: P-68 Date Started: 6/14/2013 Date Finished: 6/14/2013 

g 
:r: 
f-
"-w 
0 

Sampler 
Types: 

Christian M. Uu!! 

t. 
f-z 
w 
f-z 
0 
0 
w 
0: w ::> -' f-

oi "- (/) 

"' 0 tJi n::.eo "' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~ Penetrometer 

I[] vane Shear 

B California 

~Sonic 

X w 
13 0 

~ .3 t: i= >- "' f- ::; 0 iiJ z 0 ;:: 
w 5 (/) 

0 a 5 
& ::; "-
0 

t.. 
0 
0 
N 

WATER LEVEL OBSERVATIONS 
'S1.... m Upon Completion of Drilling 

MATERIAL DESCRIPTION 

-- Grading to FAT CLAY (CH)@ 10.3 ft. 
-- More reddish brown, with fracture planes@ 11-12 ft. 

Operation [I] Auger 
Types: Notes: 

[ITJ ~~~ry !22J Air Rotary 

~ Continuous [] Core 
~ Flight Auger Barrel 
N Wash n Drive 
&...:j Rotary QLJ Casing 

Sonic Rig 128 Contractor: Boart Longyear 

~'l ___ m 

WELL DIAGRAM 

20/40 
silica 
sand 

Rovi""d 5.1S.12 (RHM) 


